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THREAT AS A FACTOR IN RECALL IN A RETROACTIVE 
PARADIGMI* 


Department of Psychology, Adelphi College 


Norman M. CHANSKY! 


' А. INTRODUCTION 
Decrement in recall of an earlier learned task when а second task is in- 
terpolated has been explained in terms of confusion in the recall process (11), 
competition of a later learning with an earlier learning (7), and in terms of 
unlearning original material during the learning of the interpolated task (8). 
When two semantically similar tasks contiguous in time are presented, the 
earlier task is remembered less well. Gibson (2) points out that the decre- 
ment in recall occurs not only because of psychological generality, but more 
especially because of the need to make discriminations between two tasks. 
Osgood (9) adds that retroaction increases when each aspect of a task 
Serves both as response to à preceding stimulus and as a stimulus to a suc- 
ceeding item. 
In addition to similarity 
either the learning or the perfor 
"set" has been investigated for i 


and temporal contiguity, variables attending 
mance may cause a loss in recall. Of these 
ts possible effects in transfer experiments. 


Lester (6) found that information in the form of warning, directions, and 
hints tended to increase the retention of the initial learning. Postman and 
Postman (10) found retention of the initial learning increased when the 
Set of the interpolated task was different from that of the original task. 
Similar results were obtained when an interpolated task was incompatible 
with the original learning. Irion (4), moreover, believing that forgetting is 
inherent in the classical design for the retroaction experiment, tested the effect 
of warm up before recall. The group with no rest before recall correctly 
anticipated more tasks than similar groups with a 24-hour rest. Of the 
groups with a 24-hour rest, the one in which the set was reinstated cor- 
rectly anticipated more tasks than the one in which set was not reinstated. 
To sum up briefly, although forgetting takes place in the retroaction ex- 
— 
*Received in the Editorial Office on August a nos ж en. 
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periment, it can be decelerated or unaffected depending upon the information 
given when the set is instated. v. 
An important variable vet to be intensively investigated is the "set with- 
in the subject. His set includes such variables as attitudes, past experience, 
reaction to the experimenter, and general feeling tone at the time of the 
experiment. Precise measurements of these variables are not easily obtained. 
Experiments in selective forgetting demonstrate that recall is better when 
there is ego-involvement. Shaw (12) reports that subjects who had been 
given bogus ratings on personality characteristics recalled more favorable 
than unfavorable ratings. Shaw and Spooner (13) report that ratings with 
which a subject agrees are remembered better than those with which he dis- 
agrees. Finally, Wallen (14) demonstrates that ratings on unidentified 
people were not recalled as well as ratings on acquaintances. | 
The impression that the last three studies give is that pleasant material 
is more easily recalled than unpleasant (unfavorable). Edwards (1), how- 


ever, feels that more important than affectivity of an experience is what its 

meaning is to the subject, 

his values, his frame of refer 
Recently a 


The subject interprets an experience in terms of 
ence, and what he believes himself to be. 
series of studies on the effect of the subjective meaning of a 
task upon recall have been reported. [Summaries are found in Lazarus et 
al. (5)]. Typical of these experiments are those of Glixman (3), who 
found that more completed than incompleted tasks were recalled under stress. 
This finding is contrary to expectations from the Zeigarnik Interrupted Tasks 
Situations (15). Zeller (16), in another type of task, demonstrated that 
induced failure at one task contiguous in time with another causes decrement 
in recall of the latter. : 
"These experiments prompted the writer to design an experiment in which 
recall of an earlier learned task, in which decrement is inevitable, meant main- 


tenance of status. The question to be answered was "What is the effect of 
threat on recall in a Tetroaction paradigm?” 


B. PROBLEM 


In the present study the effect of set before recall in 
was investigated. The material to be recalled w 
Potential for generalization from the original list 
The sets induced before recall w 
to be tested was that recall under 


ened group was told that throug 
gence and Personality 


a retroaction paradigm 
as a list of words with 
to the interpolated list. 
ere threat and non-threat. The hypothesis 
the two conditions is the same. The threat- 
h recall it was possible to determine intelli- 


factors. Since all the subjects were students in educa- 
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TABLE 1 
Lists oF Worps To Be LEARNED 


Card Pack II 
Interpolated learning 


Card Pack I 
Original learning 


cat dog 
man woman 
apple peach 
rabbit squirrel 
knife dart 
paint draw 
daughter son 
chicken rooster 


Columbia University Teachers College) it was 


tional psychology courses ( 
ith psychological content would 


assumed that their superficial acquaintance w 


permit revelation of personality or intelligence factors to be threatening. 


C. SUBJECTS 


from courses in Educational Psychology at 


The subjects were volunteers 
They were told that the experiment 


Columbia University Teachers College. 
was one involving the learning of words. The placement of a volunteer in 


d upon before the experiment. The last 14 volunteers 
were to be classified Group 4 ; the odd numbered signees were to be Group B; 
and the even numbered subjects were to be Group C. Forty-two students 
volunteered. Thirty-six students appeared for their appointments. 


D. PROCEDURE 

subject was told that the experimental 
He was then told: 

Look at each word. When I tell you to turn, 


turn the card over and look at the next word. Turn that card over 
when you are so directed. This procedure will be followed until you 
go through the pack. Then, you will go through the pack agan, ‘This 
time, however, you will look at the word on the card and will antici- 
pate the next word. You will go through the pack until you have learned 


all the words in the pack. 
Learning was by the anticipation method. Each subject was allowed five 
seconds of study time. On the trial at which each succeeding word on the 
list was correctly anticipated, the list was said to have been learned. 
When the original list was learned, each subject was told: 
Here is a pencil and paper. ext few minutes by draw- 
ing whatever comes to mind. 


After two minutes the subjects were told to s 


a group was decide 


Before the experiment began each 
Procedure was a common one in psychology. 


Here is a pack of cards. 


Relax for the п 


top. 


JOURNAL OF PSYCHOLOGY 


At this point Groups B and C were given a second list to learn. They 
were told: 


Here is another pack of cards. Look at each word. When I tell 
you to turn, turn the card over and look at the next card. Turn that 
one over when you are so directed. This procedure will be followed 
until you go through the Pack. Then, you will go through the pack 
again. This time, however, you will look at the word on the card and 
anticipate the word on the next card. You will go through the pack until 
you have learned all the words in the pack. 


This procedure is the same as the one before. 


The criterion for learning again was the trial at which each word on the 
list was correctly anticipated. 


Before recall, the two control groups (4 and B) were told: 


This is an experiment in learning. It is in no way influenced by 
intelligence or Personality factors. It will demonstrate the effect of a 


rest period on the recall of material learned earlier. 
Group C, however, was told: 


This is a new Projective test of intelligence. 
measure both one’s native intellectual 
neurotic tendencies, such as insecurity, 
Possible to determine these by the nu 
in the recall of the first list? 


After the set for recall wi 


It was constructed to 

capacity as well as certain 
hostility, and aggression. It is 
mber of correct responses made 


as induced, all subjects were told: 

Here is pack one. Go through the pack, looking at the word appear- 
ing on the card, saying what the next word in the pack is. When you 
have said the first Word turn the card over immediately and do the 
same for the next word. Follow this procedure until you have gone 
through the pack. 

The recall score was the number of correct anticipations of the first list, 
each response Serving as a stimulus for each succeeding word on the list. 


TABLE 2 
SUMMARY or Desicn OF THE EFFECT OF THREAT ON RECALL 
Set prior Original Two-minute Interpolated Set Recall 
Group to learning learning rest activity learning 
A Each subject List I drawing none No threat List I 
told the ex- 
periment 
B Common in List I drawing List II No threat List I 
Psychology 
c List I drawing List II Threat List I 


— 
?Each subject was indivi i i т 
ndivid 
was explained 1 ivi ually interviewed, he 


satisfy curiosity г 
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E. ReEsutts AND Discussion 


Analysis of variance of the original learning of the three groups suggests 
that the groups come from the same parent population (Table 3). Although 
an analysis of variance of the performance of Groups B and C on the in- 
terpolated task suggest that Group C is significantly more variable than 
Group В, a comparison of the means of the two groups indicates that the 
differences between the groups may be due to random errors. Further evi- 
dence for the latter comes from the examination of the raw scores of Group 
C. One subject contributed to 78 per cent of the variance of the entire 
group. 

TABLE 3 


ANALYSIS OF VARIANCE TO DETERMINE WHETHER GROUPS ARE FROM THE SAME 
POPULATION 


Original list Interpolated list 


Mean No. Mean No. 
Group N trials Variance Fma trials Variance F t 
Group A 10 5.6 4.93 — 
буор B 12 4.6 8.77 2.07* 2.5 1.00 .57* 
Group C 14 5.1 10.28 3.9 16.99 16.6** 


*Not significant at .05 level. 

**Significant at .01 level. 

Groups В and C learned the interpolated material in significantly fewer 
trials than they learned the original material. This may be due either to 
alization from the first list, e.g., domestic animal (first) ; human 


position gener; Е f 
fruit (third) etc. or to learning to learn lists of words 


being (second); 
(Table 4). 
TABLE 4 


TRIALS REQUIRED TO LEARN ORIGINAL AND INTERPOLATED MATERIAL 


Mean difference in 


learning: Original Standard error 
Group N minus interpolated of the mean А 
Group B 12 1.8 79 2.20* 
Group C 14 2.5 1.05 2. 


*Significant at .025 level. 


To answer the question “Does the interpolated learning interfere with the 
recall of an earlier learning?" it may be seen from Table 5 that the group 


not having the interpolated list correctly anticipated more words than the 
Since the only activity differentiating Groups B and C from 


other groups. 
Ы it is concluded that the second 


Group A is the learning of the second list, 
learning caused the decrement in recall of the first. This writer chose to 
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explain this phenomenon in terms of probability. Since Group 4 was ex- 
posed to 7 stimuli and since Groups B and C were exposed to 14 stimuli, the 
number of combinations of responses for the former is fewer than for the 
latter. The likelihood that the latter would choose the correct response in 
recalling the original list is far less than for the former. 


TABLE 5 
A Comparison OF THE RECALL SCORES OF THE THREE Groups 


Mean number 


of items 
correctly Degrees of 
Groups N anticipated t Variance freedom F 
A 10 6.5 
B 12 5.0 3.6* 
A 10 6.5 
E 14 3.9 4,595 
B 12 5.0 1.6 11 
© 1+ 3.9 1,83% 2.99 13 1,86% 


*Significant at .01 level. 
* **Significant at .0001 level. 
***Significant at .05 level. 
****Not significant, 


In other words, the fewer the responses available for a specific stimulus, 
the greater is the probability that the response elicited in recall is the correct 
one. This explanation is in line with the competition theory of reproductive 
(retroactive) inhibition (7). 

The next question to be answered is “Does the set before recall influence 
the recall?" 

One would expect no differences to occur between Groups B and C, since 
they both had identical learning experiences. The probability that Group B 
will respond correctly to a stimulus is exactly the same as that for Group C. 

One can see from Table 5, however, that there are slight but significant 
differences between Groups B and C in the recall task. Since these groups 
are from the same parent population and since they had identical learning 
experiences (Table 3) the determining factor here is set before recall. To 
review, Group B was told that the experimenter was trying to determine 
the effect which the learning of a second task has on the recall of the first. 
It was emphasized that intelligence and personality factors were not being 
investigated, Group C, however, was told that the experimental situation 
was one through which it is possible to determine one’s intelligence as well 
as certain personality characteristics. 

An analysis of variance of the recall scores of Groups B and C reveals 
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that the threatened group was not significantly more variable than the non- 
threatened group. This finding suggests that threat before recall does not 
make the threatened group more variable, though it depresses the recall 
score. 

It is the writer's 
from the fact that the threatened group was not alerted in the learning task 
to what was to be expected of them in the recall task. Group B, on the 
according to the instructions given be- 
no way conflicted with the instructions 
they were reassured that this was no 


belief that the decrement in recall of Group C resulted 


other hand, expected a learning task 
fore learning. These instructions in 
before recall. As a matter of fact, 
intelligence or personality test. 

The conflict in set before learning 
factor instrumental in depressing the 


with that before recall seems to be the 
recall scores of Group C. 


F. SUMMARY AND CONCLUSIONS 


fiect of threat before recall was conducted. The 
lled a list of words. Two groups learned a 
second list of words. There were no significant differences between the 
learning of lists of words. When an interpolated list of 
words was learned, it impaired the recall of the original learning. When a 
threat was administered, moreover, it further impaired recall. The decre- 
ment in recall was explained in terms of the conflict aroused by the dis- 
earning and before recall. 


An experiment on the e 
three groups learned and reca 


groups regarding 


similar cues in set before 1 
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LYSERGIC ACID DIETHYLAMIDE (LSD-25): XVIII. EFFECTS 
OF LSD-25 AND SIX RELATED DRUGS 
UPON HANDWRITING* 


Departments of Medicine, Neurology, and Psychiatry, Mount Sinai Hospital, 
New York 


M. W. Hirescn, М. Е. Jarvix, AND Н. А. ApRAMSON! 


A. INTRODUCTION 


Weyl (8) demonstrated that the handwriting of subjects about three to 
four hours after they received LSD-25 appeared large, illegible, and uncon- 
trolled in contrast to their handwriting in the non-drug state. Incidental 


observations of handwriting and figure and Bender-Gestalt drawings of sub- 
indicate similar changes after LSD-25 inges- 


Jects tested in this laboratory 
and a steadiness test demonstrated that 


tion. Results on a pursuit-rotor test 
the drug decreased motor control (1). 

Subjects under LSD-25 reported on questionnaires that they were unsteady, 
uncoórdinated, and their movements lacked control (2, 4). When six drugs 
in addition to LSD-25 were studied, the results demonstrated that whereas 
little effect was produced by tap water placebos, a moderate effect on these 
drugs other than LSD-25, with a remarkably 
acid diethylamide (4). 

The purpose of this paper is to measure differences in the handwriting of 
subjects under the influence of a tap water placebo and seven related drugs: 
LSD-25 (lysergic acid diethylamide), LAE-32 (lysergic acid monoethyla- 
mide), BOL-148 (d-1-brom lysergic acid diethylamide), Ergonivine (ergo- 
metrine), ethyl alcohol, Pervitin or Methedrine (methamphetamine hydro- 
chloride), and scopolamine (hyoscine ). The relationship among these drugs 
is explained in another paper (4). The handwriting variables studied were 
Suggested by the works of Castelnuovo-Tedesco (3), Roman (6), Saudek 


(7), and Wolfson (9). 


functions was induced by 
increased effect from lysergic 


*Received in the Editorial Office on August 17, 1955, and pm immediately 
at Provincetown, Massachusetts. Copyright by The Jue the J iah Macy 
p. This investigation was aided in pare by a grant from the Josi acy, Jr. 
"oundati /ork City, New York. к 
зук de nik А Pharmaceuticals, Incorporated for supplies of LSD-25 
and other compounds. 
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B. METHOD 
1. Subjects 
There were three male and two female paid adult volunteers, considered 
non-psychotic on the basis of a psychiatric interview and a Rorschach test. 
The median age was 26, ranging from 24 to 32 years. Body weight of the 
group ranged from 130 to 180 pounds, with the median at 150. There were 
three graduate students, a photographer, and an advertising trainee in the 
group. 
2. Tests 
On each experimental day the subjects copied verbatim a poem (5). They 
wrote the poem on a standard 8% x 11 inch sheet of paper. At the top 
of the page there were mimeographed blanks to be filled in with the sub- 
ject’s name, the date, the test, and the time. 


3. Procedure 


а. Drug administration. In administering the drugs, a double-blind pro- 
cedure was followed wherein neither the subjects nor those administering 
the drugs knew which substance the subjects received on a given day. 

In addition to the seven drugs studied, two tap water placebos were given. 
The five subjects were tested together during each experiment. On the first 
day all subjects received a placebo consisting of only 200 cc of tap water. 
During the remaining eight experiments, which were held at intervals of 
from two to six days, the drugs and a second placebo were each given once. 
No two subjects received the same drug in any one day. Table 1 indicates 


TABLE 1 
Drucs Recetven ON EACH EXPERIMENTAL Day By EACH SUBJECT 
Drugs 
ч 
& 
len ч Е á 
E 2 f 2 
Zz E 2 2 £ 
© © a E Е с E 
E: 3 © 3 8 E © E $ £ 
E © шщ & 3 5 A E 5 e 
Е E: 2 E S E © © 2 р 
i 2. E B Е z 4 E < ш 
А 1 2 3 4 5 6 7 8 9 
B 1 5 6 7 8 9 2 3 4 
C 1 3 + 5 6 7 8 9 2 
D 1 8 9 2 3 4 5 6 7 
E 1 7 8 9 2 3 4 5 6 
Note 


2 Numbers 1 through 9 indicate the day on which the subjects received each 
rug. 
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the substance received by each subject on the given experimental day. The 
doses of the drugs were as follows: BOL-148 and LAE-32, .005 рети 
per kilogram body weight on the second experimental day and .007 wili 
; methamphetamine, 7.5 mil- 


grams per kilogram body weight on other day: 
ligrams per total body weight; LSD-25, .001 milligrams per kilogram body 
weight; alcohol, 45,000 milligrams per total body weight; Ergonovine, 65 
milligrams per total body weight; and scopolamine, 1.3 milligrams per total 
body weight. Each drug was diluted in 200 cc of tap water. None of the 
drugs had any color and only alcohol had a taste and an odor. Subjects 
could not detect what substance thev received. . 


The substances were administered orally at 9:30 a.M., except for the first 
placebo, which was given at 10:00 a.m. The subjects had eaten no food since 
One-half hour after the ingestion of the drug or place- 
bo they ate a light breakfast. No smoking was allowed and no stimulants, 
such as coffee or tea, were permitted during the experimental period. 

b. Test administration. The following instructions were given to the 
subjects: “Take a blank form and after test, write handwriting. Fill in 
the correct time. Now, copy this paragraph exactly as you see it here.” 

The test was given about +14 hours after the ingestion of the substances, 
vhen it was given about 15 minutes after the 


of other tests before and after the 


the previous evening. 


except for the first day 
placebo, The subjects took a variety 
handwriting test. 

c. Analysis of data. 
ing the poem were analyzed. 


Certain aspects of the subjects’ handwriting in copy- 
These were: (a) total area used to copy the 
poem, (5) average height of capital letters, (с) number of errors in spelling, 
etail, (4) number of erasures, deletions, correc- 
” (e) slant of writing, (f) slant of first and of 
and crossing t's, (Л) word spacing, 

The first four aspects were meas- 
al area was that enclosed 
the outermost exten- 
zed individually and 


punctuation, and copying d 
tions, and cases of “mending, 
last line, (g) carefulness in dotting i’s 
(i) letter size, and (j) pencil pressure. 
ured, whereas the others were estimated. The tot 
by lines drawn parallel to the sides of the sheet along 
sion of letters on each side. Each sample was analy: 


group trends were noted whenever they existed. 


C. RESULTS 


Tables 2 through 6 summarize the results of the four relatively objective 
; The data for each subject ap- 


measures made for each handwriting sample. 


Pear on a separate table. 
The total area used by Subject 4 ranged from 104.4 square cm to 121.0 
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square cm after receiving the two placebos," Ergonovine, and methampheta- 
mine, as shown in Table 2. It ranked from 127.9 square cm to 179.3 
square cm after he received the other drugs. When under the influence of 
LAE-32 and scopolamine the subject used the greatest space. There was 


TABLE 2 
QUANTITATIVE ANALYSIS OF HANDWRITING SAMPLES ОЕ Supject 4: (A Poem Was 
СорЕр DURING 9 EXPERIMENTS) 


Substance received 
Water placebos Drugs 


Zrgonovine 


Methamphet- 


Scopolamine 
amine 
LAF 


No. 1 
No. 2 
Alcohol 
BOL-148 
LSD-25 


Item 


a. Total area, 

in square 

centimeters 104.4 121.0 118.8 139.5 168.6 147.0 127.4 179.3 154.7 
b. Average 

height of 

capital 

letters, in 

centimeters 6 6 6 6 77 8 6 7 7 
c. Number of 

errors in 

spelling, 

punctuation, 

and copying 2 2 
d. Number of 

erasures, 

deletions, 

corrections, 

and cases of 

“mending” 0 1 0 0 7 1 3 1 1 


N 
N 
^ 
to 
[m 
N 
N 


little variability in the average height of the capital letters. The greatest 
number of errors in spelling and punctuation and the greatest number of 
erasures, deletions, corrections, and cases of “mending,” occurred after sco- 
polamine; the second greatest number occurred after methamphetamine. The 
results after the other substances were fairly comparable. ‘This subject 
wrote most irregularly after LSD-25 and scopolamine; his pencil Pressure 
Was greatest after receiving methamphetamine, LAE-32, and scopolamine, 
The size of the writing tended to correspond with total area. 
no other outstanding differences related to specific drugs. 
Table 3 summarizes the analysis of Subject B’s handwriting, 


There were 


The total 
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area she used was generally greater than that used by other subjects. Under 
alcohol she used the smallest area and under the second placebo she used 
the greatest. Data from the first placebo experiment are missing. The 
average height of the capital letters was smallest after the placebo and larg- 


TABLE 3 
QUANTITATIVE ANALYSIS OF HANDWRITING SAMPLES OF SUBJECT B: (A Poem Was 
Сорієр DURING 9 EXPERIMENTS) 


Substance received 


Water placebos Drugs 
" Е E 
= & P= 
.= B a 
= E сс 
н + Е 
а E B ч Y Be ® 8 
© 5 & a 5.5 t1 ` 
с 8 z ZI 3 5 SE < я 
Item 2 а = o5 а Zs d я 
a. Total area, 
in square 
centimeters Ы 391.0 301.0 252.4 324.7 364.5 343.1 359.8 343.1 
b. Average 
height of 
capital 
letters, in 
centimeters ә 1.2 1.1 1.4 1.3 1.0 14 1.0 
с. Number of 
errors in 
spelling, 
punctuation, 5 n А 2 А 
and copying 2 + 3 з Б 2 ® 2 
d. Number of 
erasures, 
deletions, 
corrections, 
and cases of 
"mending" 1 9 0 9 : : g 9 


*Data missing. 
est after scopolamine and LAE-32. The greatest number of errors was 
made after the subject received. Ergonovine; the number of erasures and 
Subjective analysis of her handwriting size 
showed that it was small when she received the placebo and large when she 
received BOL-148, Ergonovine, and LSD-25. Pencil pressure was greatest 


after alcohol and LSD-25. 


Subject C demonstrated considerable variability in the area of her writing 
d different substances. The total area ranged from 111.3 
after LSD-25 to 264.6 square centimeters after the sec- 
r the first placebo fell approximately in 


corrections never exceeded one. 


after she receive 


square centimeters 
ond placebo. The area occupied afte 
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the middle of the range. The average height of the capital letters was least 
after LSD-25 and greatest after the second placebo. The greatest number 
of errors was made after alcohol; the greatest number of erasures, after 
scopolamine. Pencil pressure was heaviest after the second placebo and 


TABLE + 
QUANTITATIVE ANALYsIS ОЕ HANDWRITING SAMPLES ОЕ SUBJECT C: (A Porm Was 
CopieD DURING 9 EXPERIMENTS) 


Substance received 
Water placebos Drugs 


5 


2 


- «з 


rgonovine 
Methamphet- 


Alcohol 
Scopola 
BOL-148 
amine 
LAE-32 
LSD- 


Item z e 


I 


a. Total area, 

in square 

centimeters 154.1 264.6 164.0 125.0 160.7 127.0 175.8 155.2 111.3 
b. Avérage 

height of 

capital 

letters, in 

centimeters E: M 3 E: E ? 7 7 6 
c. Number of à 

errors in 

spelling, 

punctuation, 

and copying 2 0 2 5 2 3 2 3 1 
d. Number of 

erasures, 

deletions, 

corrections, 

and cases of 

“mending” 0 0 0 2 3 0 0 0 0 


after scopolamine. The writing was most careless and the spacing between 
words was closest when the subject was under the influence of alcohol. 

The total area after different drugs was fairly consistent for Subject D 
in comparison with other subjects. It ranged from 152.9 square centimeters 
after the first placebo, to 220.5 square centimeters after LAE-32 and 
BOL-148, as shown in Table 5. Average capital letter size also varied 
little, but correlated with total area. There was one error made after 
scopolamine and one after LAE-32; otherwise there were no errors. ‘There 
were 6 erasures after the subject received scopolamine and 3 after he received 
methamphetamine and LSD-25. He wrote largest after alcohol, BOL-148 
and LAE-32. The writing always slanted toward the right, except after 
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he received BOL-148 and LSD-25, when the slant was irregular. Pencil 
pressure, although fairly consistent, was slightly lighter after the ingestion 


of Ergonovine and alcohol. 
Subject E exhibited the greatest variability in total area used after the 


TABLE 5 
E ANALYSIS oF HANDWRITING SAMPLES OF SUBJECT D: (A Ром Was 


QUANTITATIV: 
CopreD DURING 9 EXPERIMENTS) 


Substance received 


Water placebos Drugs 


LAE-32 
LSD-25 


Methamphet- 
amine 


Ergonovine 
Alcohol 
Scopolamine 
BOL-148 


Item А Z. 


a. Total area, 
in square 
centimeters 152.9 

b. Average 
height of 
capital 
etters, їп 
centimeters 7 5 E 3 9 9 S 10 E 

с. Number of 
errors in 
spelling, 
punctuation, 
and copying 0 0 0 0 1 0 0 1 0 

d. Number of 
erasures, 
deletions, 
corrections, 
gia oneee pt o 0 1 & © о 3 


192.9 165.5 220.5 166.3 220.5 203.9 


Ф 


177.5 


*Data missing. 
the most pronounced handwriting change 


after LSD-25, when he used 496.8 square centimeters area; he had to use 
29, 
the reverse side of the page to complete the poem. He wrote smallest under 


the influence of LAE-32 where the total area used was 184.9 square centi- 
meters. Capital letter size varied from .6 centimeters after the first placebo 
to 2.0 centimeters after LSD-25. The greatest number of errors was made 
after LSD-25, with a large number also occurring after the two placebos 
f de only after scopolamine. After 


Many erasures were та 
most irregular and uncontrolled. Spacing 
the subject was careless in dotting ;'s and 


different substances and showed 


and scopolamine. 
LSD-25, the handwriting was 
between words was inconsistent; 
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crossing 275, and wrote with the heaviest pencil pressure. After the placebos 
and LAE-32, pressure was lighest. 

The handwriting protocols of two subjects after they received the second 
placebo and after they received LSD-25 appear in Figures 1 and 2. They 


TABLE 6 
QUANTITATIVE ANALYSIS OF HANDWRITING SAMPLES OF SuBJECT E: (А Poem Was 
Copied DURING 9 EXPERIMENTS) 


Substance received 
Water placebos Drugs 


1 

9 
Ergonovine 
Methamphet- 


LAE-32 
LSD-25 


Scope 


Item 7 Z 


| BOL-148 


a. Total area, 

in square 

centimeters 215.3 235.6 215.8 253.5 226.0 300. 
b. Average 

height of 

capital 

letters, in 

centimeters 6 1.2 9 1.0 9 1.1 1.1 E 2.0 
с. Number of 

errors in 

spelling, 

punctuation, 

and copying 4 
d. Number of 

erasures, 

deletions, 

corrections, 

and cases of 

"mending" 1 0 0 0 6 0 1 1 1 


tà 
N 
2 
о 
с 
> 
о 
+ 
о 
e 
E 


^ 
N 
m 
ES 
to 
ч 


demonstrate more vividly the kind of changes which can occur. "These two 
subjects showed opposite tendencies when under the influence of LSD-25. 


D. Discussion 


Despite the differences among Subjects there are some generalizations 
which can be made about the handwriting changes occurring after the sub- 
jects receive certain drugs. 

It is interesting that four subjects for whom data are available used a 
greater amount of space to copy the poem after the second placebo than after 
the first. "This may be attributed to practice and decreased attention to the 
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task. The line slant of the first line and of the last line was the same іп 


8 out of 10 placebo experiments. 
эс i 
Scopolamine tends to lead to a very large number of erasures, deletions 
5, 


“© Ж, EAT -~ me 


H FIGURE 1 
IANpwritinc PmorocoL or SUBJECT E, OBTAINED Arter PLACEBO INGESTION (LEFT) 


AND LSD-25 INGESTION (RicHT) 


EA TE PAREN 
д “©. де аз EIA TAN | 


pom E fots, wa MT, 
Caes б< SSH: 
Б^ дәр. эра 3 md 


БЫЗАА ESTIS hy РҮН, teat, 


V | di “© 


^4 M X laci | 
А M Э 
24 кб 


d {2 
ее & et eng 


o ted (асл 
5 


LET IS Xe eek 
"s “е. 4 


FIGURE 2 
HANDWRITING PROTOCOL or SUBJECT C, OBTAINED AFTER PLACEBO INcEsTION (LEFT) 
AND LSD-25 INGESTION (RIGHT) 


and corrections. This drug also produces extreme feelings of drowsiness in 
the same subjects (4), and drowsiness may interfere with the subjects’ alert- 
ness and ability to perform efficiently. In four subjects there was a great deal 
letter size, word spacing, and slant of writing. The 


of irregularity in form, 
d the area used after the subjects received 


relative size of the handwriting an 
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this drug varied; for some it was smaller than 


after most other drugs; for 
others, larger. 


The handwriting of most subjects was relatively large under BOL-148 and 
relatively small under Ergonovine. Under these drugs and alcohol the sub- 


jects were able to maintain a consistent line slant. Under Ergonovine there 


Were no erasures, etc., by any subject and under BOL-148 only one subject 
had an e 


asure. There was greater у: riability among the other drugs along 
these parameters. А 

The area used by three subjects was larger after they received LSD-25, 
BOL-148, and alcohol than after the placebos. 
largest area under the second placebo and used little space under alcohol 
and LSD-25, showing opposite effects of these 
of the placebo and other drugs was random 

Irregularity in letter size, word spacin 


ing seem to characterize the writing of four subjects while under the influ- 
ence of LSD-25. These changes did not seem to be present in the writing 
of one subject who wrote smallest unde 
and of the last line differed for each of four subjects under LSD-25. 

Subject C made more errors after alcohol than after any other drug, and 
more errors than other subjects made after alcohol. She also gave more 
Positive responses to the questionnaire (4) th 
that alcohol had a comparatively g 


Two subjects used the 


drugs. The relative positions 
and inconsistent. 


g, slant and lack of control in writ- 


r this drug. The slant of the first 


an other subjects, suggesting 
reat effect upon her. Two subjects dis- 
played irregularity in writing after alcohol. 


There was some correlation between the handwriting changes and_ the 


number of positive questionnaire responses of Subject C after alcohol. For 
the group as a whole, the questionnaire showed that subjects gave relatively 
few responses following the water placebos and gave the greatest number of 
responses after LSD-25. No such clear-cut differentiation among substances 
was found in these handwriting samples. 

Calling this test a handwritin 
for possible ch 
ples with sam 


g test might motivate subjects to compensate 
anges in their writing. Comparison of these handwriting sam- 
ples where memory and other f 
showed that, regardless of the test, the h 
fairly consistent. 


actors were of major interest 
andwriting on a given day was 


E. Summary AND CONCLUSIONS 

Five non-psychotic, adult subjects received average effective doses of 
LSD-25, LAE-32, BOL-148, Ergonovine, alcohol, scopolamine, 
amphetamine, administered orally in 200 cc of tap water. They 
two tap water placebos. Each substance was given on a sepa 


and meth- 
also received 
Tate day; no 
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two subjects received the same drug the same day. About +14 hours after 
receiving each substance the subjects copied a poem. Their handwriting was 
analyzed for total area, the average height of the capital letters, the num- 
ber of errors in spelling, punctuation, and copying detail, and the number 
of erasures, deletions, corrections, and cases of “mending.” Several sub- 
jective measures were also made; namely, letter size, line slant, pencil pres- 
sure, ete, The following tentative conclusions are made: 

1. Subjects demonstrated considerable, individual variability in their 
handwriting, after receiving the different substances. 
2. Under the influence of LSD-25, alcohol, and BOL-148, three sub- 


jects wrote much larger than after the placebos, and two wrote smaller. 
Under Ergonovine subjects generally wrote small. 

3. The greatest number of errors and the greatest number of erasures, 
tended to occur under scopolamine. This sub- 
stance produces feelings of extreme drowsiness which may be a causal factor 
in the number of errors and corrections. No subject made any erasures, etc., 
after receiving Ergonovine, and only one subject made an erasure after 
BOL-148. 


4. The greatest irregularity and carelessness in writing occurred after 
and LSD-25, with the most noticeable effects related 


The other drugs had no widespread marked effects. 


deletions, corrections, etc., 


alcohol, scopolamine, 


to LSD-25 ingestion. 
S. There was little relationship between the handwriting of subjects and 


subjective changes under the influence of the two placebos and the seven 
drugs. Subjective changes were measured by their responses to a question- 


naire. 
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PARENTAL DISCIPLINE* 
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ARTHUR J. Вкорвеск, PHILIP NocEE, AND ALBERT Di Mascio! 


A. INTRODUCTION AND PROBLEM 


. Social psychologists are continually faced with the problem of determin- 
ing the norms that govern the way people interact. There is at least one 
ambiguity in the use of the word "norm" however, which conceivably 
d important problems regarding conformity 
ed to designate what people use as an 
ideal, in terms of which they judge the “rightness” or "wrongness" of their 
whereas at other times the word is used to designate what 
actual practices other people around them, in 
similar social róles to theirs, employ in their day to day social interactions. 
The first type of norm partakes more of the character of conscience, whether 
that be thought of as a superego or ego-ideal mechanism, brought into being 
by early socialization experiences and identifications established in primary 
groups. The second type of norm is more the result of a quasi-realistic 
"statistical" appraisal of the manifest behavior around one. Both types of 
norms may presumably act as sanctions to reinforce and strengthen habits 

often conflict. Conformity to an 


of interpersonal participation, but they may 
internal norm may jeopardize one’s position with contemporary groups, and 


conformity with the behavior one sees about one may result in feelings of 
Personal guilt and uneasiness. We have only an imperfect knowledge of 
how conflicts like these are instigated and how they are resolved and with 
what immediate and long-term individual and social consequences. Red- 
field (5) and Lewis (3), both observing the same social group, obtain con- 
flicting anthropological evidence regarding the culture in which their field 


masks some very interesting an 
behavior. Sometimes, the word is us 


Social practices, 
People judge to be the real or 


* i i itori September 1, 1955 and published i i 
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work was done, presumably because one report was based on ideal norms, 
whereas the other was based on observations of what people actually did. 
Recently, Bauer (1) in a paper on the Soviet middle-class elite, suggests that 
strong personality conflicts can be induced by too wide a felt divergence 
between actual and idealized norms, a state of affairs which can act to 
weaken social organization. 

This same sort of problem has been brought forward very strongly in a 
series of writings by David Riesman and his associates (6). Riesman has 
attempted to discuss and document the hypothesis that social behavior ш 
America has increasingly become more a process of "doing what others do 
and less of thinking for oneself and following the dictates of one's own con- 
science. It is as if there were a premium on "flexibility," "being fashion- 
able," and "moving with the crowd." In this process, it appears that inter- 
nal standards have presumably lost some of the power to influence social con- 


duct which they once possessed ; a “social radar set" has been substituted for 
the “voice of conscience.” 


In Riesman's terms, people have become more 
“other-directed” than “inner-directed.” 

Because Riesman’s hypotheses are so global in nature, and stated in such 
an intuitive way, they are difficult to test, for there always remains, after 
the most careful reading, a certain ambiguity about meaning, and hence, of 
empirical indicators. It is not entirely clear why the shift from "inner- 
direction" has taken place, and thus, which professions and groups have been 
most affected. And while a great deal of materials has been amassed to 
indicate the shift that Riesman has in mind, the detailed differences in con- 
formity and social interactions characterizing the "other-directed" and "inner- 


directed" are not explicitly etched, but are left implied and buried among 
a wealth of connotations for others to abstract. 


For these reasons, the rela- 
tionship of Riesman's writings to empirical resear 


ch is more in the nature of 
opening up an interesting new area for research study, during which the 
major hypotheses may be sharpened and refined by a sort of back and forth 
movement of theory and data-collection, rather than proved or refuted as 
they now stand. A detailed analysis of these concepts in The Lonely Crowd 
has been made elsewhere by one of the authors (2). 

It is with such an aim in mind that we have attempted to gather some 
Systematic data regarding the relative influence of "inner" and “other” norms 
on social behavior, for which we have attempted to supply operational in- 


dicators covering Riesman's terms. We have selected parental behavior to 
study, since child training figures so decisively 


in Riesman's thinking, both 
because it produces the character types 


, as well as reflects them. The normal 


J 


Un 
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deliberations parents experience in socializing their children should, if Ries- 
man is correct, be resolved with less conflict by conforming to what other 
mothers are felt to do in similar situations than by conforming to their own 
independent thought and moral standards. It should be noted that this last 
hypothesis is a systematic rather than an historical version of Riesman's idea. 


might be found to have more inner-directed than other-directed ten- 


People 
e other-directed than they 


dencies at present, and yet they may still be mor 


once were. Our study does not attempt to clarify the historical aspect of 


other-direction, but only the contemporary strength of these two tendencies. 
A second and subsidiary question regarding social norms is also investi- 
General norms governing social relations, whether in- 


gated in this study. 
г to vary somewhat according 


fluenced by inner or external factors, are likely 
and human behavior with which a person 


to the specific social situations 
reat Britain may 


For instance, a majority of people living in G 
quite wrong to ever "make a scene.” It is never- 
ay be special situations within which 


must cope. 


feel that in general it is 
ivable that there m 
and anger would be generally thought quite per- 


So, too, the norms governing parental discipline 
in the same way. The design of our 
answers to two such questions. Is one 

given preferential status among parents 

he nature of the special conditions under 
to lose preferential status 


theless quite conce 
à display of temperament 
missible and even advisable. 
of children might conceivably vary 
study allowed us to attempt to get 
form of discipline more generally 
than all others? If so, what is t 
which such preferred discipline techniques begin 
in parent-child relationships? 


B. RESEARCH DESIGN 

least one child between the ages of 314 to 714 
ur study. All of our informants lived in the 
project in one of the Boston suburbs. One 
t was that it would accept for residence no 
e than $4,000.00 a year, thus making for 
c level of our subjects. 'The average 
rker, The families’ length of 
p is not very socially mobile, 
few of the mothers in the 


Thirty mothers having at 
comprised the subjects of o 
same block of a veteran's housing 
of the requirements of the projec 


family which had an income of mor 
of the socio-econom! 


a high uniformity | 
a skilled ог semi-skilled wo 


vocation is that of 
residence is from 222 
remaining in general 
Project work in order © 
was one which probably 
middle” in social status- 


to 3 years, and the grou 
in the same status. Very 
in additional income. Thus, our population 


o bring 
"upper-lower" or "lower- 


could be described as 
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Each mother was visited in her home by one of the authors, and was 
asked to respond to a self-administered multiple-choice questionnaire in the 
presence of the interviewer. The mothers were told that this was part of a 
survey being conducted by Boston University. The questionnaire was divided 
into three parts. Each part consisted of exactly the same 39 items which 
dealt with a variety of situations which mothers might be expected normally 
to encounter in the course of the socialization of their children. During the 
first administration, the mothers were instructed to answer the items in terms 
of what they actually did in these situations. During the second administra- 
tion, the instructions were to respond in terms of what she thought she 
should do; and, then, finally, what she thought her neighbors usually did. 
The second administration was used to determine the internal norm; the 
third to determine the external (group) norm. The respondents were asked 
to give their actual behavior first, so as to minimize the influence of the 
norms, external or internal, on actual behavior in the reporting process. 


The mothers indicated their response in each case by encircling any num- 
ber from 1 to 6 for each item. The "meaning" of the numbers was m 
plained to each mother before beginning each administration, and the code 


was available for them to look at during any administration. The number 
code was as follows: 


Paddle or slap the child. 

Scold the child. 

Pay no attention to the behavior of the child. 
Make the child stay alone for a while. 

Talk it over with the child. 

6. Tell the child that God will punish him. 


vs ove ЮУ: БА 


"These alternatives were selected because, 


although they are crude designa- 
tions of what are obviously 


more complex kinds of parental behavior, they 
nevertheless are abstract enough to be applicable to all the situations on the 
inventory. Although the sixth alternative was used by mothers in a small 
pilot study, none of these particular mothers checked it on any administra- 
tion. For this reason, it was dropped from the analysis. It should be em- 
phasized that there was no attempt to include any particular type of special 
situations in the questionnaire, but instead as wide a variety of situations as 
Possible was used. An attempt was made to minimize any “other-directed” 
tendencies toward the interviewer by emphasizing that we did not know 


which methods would give best results and were conducting the study for 
that reason, 
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C. RESULTS 
Table 1 shows the frequency rank with which the various methods of 
disciplining children were selected. A method of discipline which received 
a rank of 1.0 would indicate that all the mothers preferred this method of 
discipline to all others; a method of discipline which received a rank of 5.0 
would indicate that all the mothers disapproved of using this method more 


than all the others. 


TABLE 1 
MEAN RANK оғ Five DISCIPLINE TECHNIQUES* i 
1 2 3 + 5 
Actual norm 3.2 2.8 3.0 4.5 14 
Internal norm 3.1 2.9 3.0 4.5 14 
External norm 24 2.0 3.0 45 2.6 


“Mean rank was obtained by recording for each mother the number of times 
she circled each category, and then ranking the categories according to their fre- 
quency of use. The ranked categories for each subject were then summated and the 
average rank of use for each category was obtained. 
and consistent discipline taboo seems to be 
Isolating techniques seem to be quite gen- 
al far outranking that felt for any other 
between the rank order of 


It is quite evident that a strong 
operating among these mothers. 


erally frowned upon, the disapprov 


method of discipline. There is no discrepancy bet 
internal and external norms in this regard, but instead perfect agreement 
¥ 


among the two sets of norms regarding it. Furthermore, these mothers 
report that they avoid employing this method more than any other when 
they discipline their children, and, then, exactly as infrequently as both the 
external and internal norm require. It would appear that, among mothers 
approaching the lower end of a socioeconomic distribution, the pressure is 
quite powerful to refrain from using more indirect discipline techniques of 
“isolation” and implied “loss of love.” Instead, the philosophy seem to be: 
discipline directly by reason or open expressions of anger or don’t discipline 


at all and simply let the problem episode go unno 
e Riesman hypothesis, the perfect agreement 


From the point of view of th Waco ae 
between internal and external norm regarding this discipline taboo could be 
interpreted in two possible ways. 


ticed. 


The agreement may itself be the result 


of a process whereby the mothers are unwilling зни рн own nl 
norms as diverging or differing from the norms келерге 1n ud neighbor's 
behavior. Their internal standards regarding discipline sanctions and taboos 
are, in other words, suppressed when they conflict with what everyone else 
al norms are substituted for them and introjected. 


is doing, and the extern 
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A Я ire different and 
On the other hand, the result might reflect something quite differ 
consistent, too, with the Riesman hypothesis. 


duct have not changed much, but only 
one’s 


А f con- 
It may be that norms of € 


лр rag 
the tendency to get "relief" whe 
internal standards are confirmed by 
ences, in other words, 


of reinforcement—self-r 
the values being 


other people's behavior. The — 
are primarily in the value placed upon the арт 
einforcement vs. group-reinforcement—rather than e 
reinforced themselves; it is possible to follow the interna’ 
norms without anxiety only when it can be seen that other people on 
them too, whereas once the reinforcement came entirely within, Our dat: 


T Я — we are 
do not permit us to deny or confirm either of these hypotheses, and 
uncertain as to how to relate them to 


A glance at the comparisons 
the other discipline alternatives 


the details of Riesman’s aie Й 
regarding internal and external norms m 
makes either hypothesis quite untenable ^d 
the remainder of the data, however. There are quite marked паа 
between the internal and external norm for the other four discipline gue 
niques. In each Case, parents report that their own behavior has been € 
heavily influenced by the internal norm than it has by the external Ца 
Furthermore, the internal norm is one that gives strong and clear-cut ar 
tion to the use of “discussion” in socializing children. Although the ran , 
ing indicates that individual differences must be taken into account, the gen 


eral thing to do, according to the internal norm of these mothers, is t° 
resort to reason or logic in disciplining 
tional forms of discipline. 
sanctions. 


children in preference to more un 
'The external norm, however, offers no cari 
Other parents are perceived : 
cal punishment about equally, and to r 


either. The rank values are very similar for all three discipline DRE. 
at least more similar than they are in terms of the image of the po 
norm these mothers have reported. Two conclusions seem apparent. Whe . 
internal discipline sanctions differ from the external counterparts, the mothers 
in this study report themselves as decidedly inner-directed. Secondly, the 
sanctions provided by the external norm, apart from the fact that they ge" 
erally depart from the sanctions emanating from the internal norm and are 
not as important in determining what parents do, seem to have no general 
clear-cut and compelling features when compared with th 
| by the internal norm. It is as if these mothers perceived 
organized philosophy of child care reflected in their nei 
reasons for this are, of course, still problematical, 
only sees the other parent disciplining in speci 

and extrapolates from these incorrectly to situati 


as resorting to discussion and т : 
; ; a 
esort to scolding a little more t 


€ sanctions provided 
no general or well- 
ghbor’s behavior. The 
It may be that each parent 
al situations out of doors 
ens which occur in the pri- 


A. J. BRODBECK, PHILIP NOGEE, AND A. DI MASCIO 29 
vacy of the home. It may be that there is little identification with the 
"neighbors" which each parent reports about and, because of this, the per- 
ceived response of "other" parents toward their children takes on an out- 
Our data do not permit answers to the "meaning" of the 


group character. 
r-directedness for our informants, but does suggest an 


finding of strong inne 
avenue of further research. 

There is another way by which one can try to gauge the degree to which 
others act in accordance with inner or other established norms. Among the 
various socialization problems presented to each informant, it is possible 
mber of situations in which each parent reports her 
as that required by the internal norm, as well 
as the same as that re- 


simply to count the nu 


own behavior to be the same 
f situations in which the report w 


When an item can be scored in both ways, 
h subject, therefore, it is possible to obtain 
ected and other-directed tendencies by this 
arized in Table 2 for each subject. In 24 
of the 30 cases, the mother reports her behavior more often influenced by 
an it is by external standards. In five of the remaining 
are influenced equally in both directions. Only one 
mother (Informant 12) was slightly more other-directed than inner-direct- 
ed. In terms of this kind of subject classification into the two categories, 
the evidence again indicates that these mothers are more strongly influenced 
by internal standards than they are by the wish to conform to standards 


other parents suggest and provide. 


What are the reasons which cause m 
or external standards? It is possible to get some answer to this question 


by determining whether the deviation from either norm is consistently in the 
severe kinds of discipline than the norm dictates. 


4 У ге ог 1655 
ырыр im Table 3 subject by subject. In 14 of the 30 
ee guides ireal with the internal norm more often to resort to 
снн феей hois 20 discipline. But an exactly similar number break 
with the internal norm for the opposite reason. The data Seem to indicate 
aues ft a general tendency among the mothers to consider their in- 
а в as either too severe or too lenient but that this factor, if it is 
ternal ven а considerably from mother to mother. This does not 
at 4 T that personality factors which produce tendencies to be 
strict do not operate to make individual mothers deviate from 
norms of шыш. Оп the contrary, it means that idiosyn- 
differences, not highly associated with class and status posi- 


as the number o 
quired by external standards. 
it is scored both ways. For eac 
the relative strength of inner-dir 
procedure. These data are summ 


internal standards th 
six cases, the mothers 


others to "break with" either internal 


cases, 


present 
mean, of cou 
lenient or very 


their in ternal 


cratic personality 
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tion, are probably more important in inducing deviations from internal stand- 
ards than is some kind of general social tendency affecting all mothers uni- 
formly. The socialization experiences of mothers which produce tendencies 
in them to behave either more or less in accordance with their internal 
standards of discipline are themselves still an area of research which needs 
empirical study. Our findings merely suggest that these tendencies are rela- 
tively unassociated with class position—insofar as our population is repre- 
sentative of any general social class. 
TABLE 2 


Tue RELATIVE FREQUENCY OF CONFORMANCE WITH INTERNAL AND EXTERNAL 
Norms BY SUBJECT 


i Conformance with Conformance with 
Subjects internal norms external norms 
1 28 3 
2 24 24 
3 25 22 
+ 24 15 
5 28 10 
6 21 21 
7 26 26 
А 31 15 
28 11 
10 21 21 
i 29 24 
24 25 
15 24 23 
n 26 15 
16 24 15 
17 27 4 
18 24 12 
19 20 20 
20 22 14 
21 31 28 
22 28 24 
23 26 18 
24 a 12 
25 29 24 
26 22 26 
27 18 13 
28 a6 22 
29 20 28 
30 20 18 
21 18 


A comparison of the deviation from external standards, however, gives 
a much different kind of picture. In 22 of the 30 cases, the mothers 
deviate from the external standards more frequently in order to be more 
lenient. Despite the fact that the strongest normative feature provided by 
the image of external standards was the disapproval of isolating techniques, 
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these parents still find the external norm too frequently harsh to be guided 


by it. 
TABLE 3 
Tue RELATIVE FREQUENCY ОЕ DIRECTION OF SEVERITY 
Internal norm External norm 
Deviation Deviation Deviation Deviation 
toward toward toward toward 

more severe less severe more severe less severe 

Subjects behavior behavior behavior behavior 
1 9 2 19 17 
2 8 7 12 3 
3 8 6 5 12 
4 8 7 6 18 
5 6 5 14 15 
6 9 9 8 10 
7 7 6 6 7. 
8 3 5 5 19 
9 5 6 18 10 
10 10 8 8 10 
11 + 6 9 6 
12 8 7 9 5 
13 11 4 8 8 
14 5 8 6 18 
15 9 6 + 20 
16 10 2 0 35 
17 6 9 % 18 
18 5 14 8 11 
19 8 9 12 13 
20 3 5 - m 
21 5 s : 11 
22 2 п 10 19 

23 9 3 Й 

3 11 4 
24 7 4 9 
25 4 6 А 25 
26 7 14 6 11 
27 7 E 0 11 
28 2 г 1 20 
2 5 T 4 17 


these results seem to imply that the informants were 
1 norms than they were by internal norms, 
but that they also share a common kind of critical етн =- 
ternal norm, which led them to a more uniform kind o € 1 a4 
directions from it. The uniformity suggests, 1n other words, that the resu 


; а : 
is not due to idiosyncratic factors, as it seems to be for internal norm 1 but 
of social tendency to criticize external norms within a 
ference—i.e., other parents discipline too harshly. 


eference toward others is hardly compati- 


Taken together, 
not only less influenced by externa 


to a general kind 
Certain common frame of re 
Such a consistent critical frame of r 
ble with “other-directedness.” 
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я = 
l, the data have shown that the internal norm is p € 
hi ся ат to forms of discipline involving reason rather than dr eid 
an кы strongly taboos isolation techniques in favor E a d oc. E 
of anger and displeasure. Except for the taboo on iso „=з c ned 
external norm diverges markedly írom the internal norm. А грне 
edge of the general image these mothers have of both їп - ipis 
seria now available to us, it is possible to see how these pes а Аа 
vary according to the situations in which their operation ead т © г) 
For each situation it is possible to get the modal view of both inti E 
internal norm, as well as the modal discipline behavior which these an s 
veported using im that situation. These results are presented in Table 4. 


TABLE 5 hy А 
Actual Modal Modal 1 
modal internal externa 
Item Situation behavior behavior behavior 
l. Wets pants at night 5 ft 
2. Refuses to eat = 
3. Refuses to go to sleep 2 
+. Gets clothes dirty 2 
5. Plays with parents’ books 1 
$. Hits other children 
7. Afraid of strange things 
8. Gets into mischief while helping 
9. Hits himself 


10. Disobeys 
1l. Afraid to be alone 
12. Breaks his toys 
13. Scratches furniture 
14. Bites nails 
15. Cries very easily 
16. Afraid of the dark 
17. Plays in street 
18. Gets hands and face dirty 
19. Has temper tantrums 
20. Writes on walls 
21. Picks nose 
22. Ignores what he is told to d 
23. Afraid of animals 
24. Hits brothers or sisters 
25. Sucks thumb 
26. 'Touches his sex organs 
27. Disobeys teachers 
28. Vomits 
29. Whines 
30. Doesn't allow children use of toys 
31. Questions constantly 
32. Afraid of lightning 
33. Wets pants during the day 
34. Doesn't want mother to leave 
35. Uses dirty words 
36. Refuses to play by himself 
37. Splashes water in the bathroom 
38. Spits at others 
39. Refuses to go to school 


o 
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The distribution of the items just happens to allow for three predomi- 
nant classifications, none of which were pre-planned but arise clearly out 
of the empirical data. In two of the classifications, the modal response sanc- 
tioned by the internal and external norm agree either with respect to the 
necessity for punishment (alternatives of discipline 1, 2, ot 4) or with te- 
Spect to the necessity for non-punishment (alternatives of discipline 3 and 5). 
The situations comprising Group I, then, consist of norm agreement regard- 
ing punishment, and the situations comprising Group II consist of norm agree- 
ment regarding non-punishment. In both cases, the parents modally follow the 
Convergent norms in reporting their actual behavior. Group III, however, is 
composed of situations in which the internal norm is morally seen as sanc- 
toning non-punishment (and the modal actual response is non-punishing), 
but the external norm sanctions punishment. There are 13 situations in 
Group I, 8 situations in Group 1l, and 15 situations in Group II. This 
classification system allows us to examine the specific details of internal and 
external norm agreement and disagreement, as well as to get at the condi- 
tions under which the general sanction toward the use of reason in disci- 
Plining children is abandoned. The situations so classified into three group- 
ings are listed, for the convenience of the reader, by description in Table 5, 


Only three situations do not fall into these three classifications. 


TABLE 5 
Е І Group п. Group III 
Nesaules ШШ aggression Fear and anxiety Dependency, etc. 
10. Dis j 7. Afraid of strange 1. Wets pants at night 
о С - i * rn 
13. Scratches furniture 11. Afraid to be alone 3. Refuses to go to 
17. Plays in street 16. Afraid of the dark sleep 
19. Has temper tantrums 23. Afraid of animals 4. Gets clothes dirty 
20. Writes on walls 26. Touches his sex or- 5. Plays with parents’ - 
22. Ignores what he is gans no & uos r 
told to. do 31. Questions constantly - Hits other children 
24. Hits brothers or sis- 32. Afraid of lightning 8. Gets into mischief 
ters 36. Refuses to play by 5 xe helping 
27. Di himself - Hits himself 
Bo. a teachers + Bites nails 
33. à ; 15. Cries very easil 
Е pants during 2$. Sucks ‘thock y 
37. Splashes water in E ports . 
the bathroom ‚ Doesnt allow chil- 
38. Spits at others dren use of toys 
34. Doesn't want mother 
to leave 
39. Refuses to EO to 


school 
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A glance at the situations falling under Group II reveals that they tend 
to be fear or anxiety items—i.e., situations in which the child shows fear of 
animals, the dark, lightning, being alone, etc. Despite some exceptions, the 
trend is quite obvious. In such situations, the mothers do not perceive other 
mothers acting differently from themselves and perceive instead a high degree 
of similarity between the internal and external norm. The philosophy seems 
to be that a child’s fears or anxieties must be either handled with a large 
dose of rational discussion, or else not accentuated by special parental atten- 
tion; in no event is the child to be physically punished, scolded, or isolated 
for the expression of fear and anxiety. 

The situations falling under Group I also seem to have a dimension of 
similarity which runs through them. A large number refer to problems of 
negativism and aggression that parents face in the socialization of their chil- 
dren—i.e., writes on walls, hits siblings, disobeys mother, has temper tan- 
trums, etc. Where the child challenges the parent's authority or attempts to 
hurt members of the immediate family, both the internal and external norm 
converge to sanction the parent's right to punish. At such times the philoso- 
Phy seems to be that discussion and reason is useless and worthless; yet, 
the behavior cannot be ignored and the parent must resort to less preferred 
forms of discipline. This finding is quite important since it provides some 
clues, among these mothers at least, as to the conditions under which the 
discipline norm of discussion and reason breaks down. It is interesting that 
disobedience toward teachers is looked upon in the same way, and it would 
tend to suggest, as Stendler (8) has reported, that parents look upon school 
as an extension of the home, and orient their children in this way toward the 
school and teacher. 

It is more difficult to find some common dimension among the situations 
falling under Group II, the situations in which external and internal norms 
are disparate. In a sense, this would seem to indicate that mothers, when 
they act in accordance with external norms, do so only in very specific kinds 
of situations whereas their divergence from external norms is a more diffuse 
tendency. To put it a little differently, these mothers are inner-directed in 
a wide variety of situations and perceive themselves acting like others only 
in quite special instances in which, furthermore, the external norms do not 
conflict with the internal norms. 

However, this does not mean that there is no rhyme or reason to the 
Situations falling under Group III, despite their greater lack of uniformity 
as compared with the situations falling in the other two classifications. The 
situations, on the contrary, seem to fall into three sub-groups. One sub- 
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group concerns the child's unwillingness to do what is good for him—i.e., 
refuses to eat, to sleep, hits himself, refuses to go to school, etc. The inter- 
nal norms of these mothers sanction the use of reasoning for such behaviors 
or, perhaps, the alternative of letting him learn the "natural" consequences 
of refusing to do what is good for him. Neighbors are perceived as sanction- 
ing punishment for such refusals, but the internal norm taboos such drastic 
measures. Instead, there seems to be a kind of faith that the child will 
"naturally" discover the consequences of his unwillingness and that will 
be punishment enough. 

Another sub-group of situations seems to concern the child's relationships 
with children outside the family—i.e., hits other children and refuses to 
Share toys. Our informants apparently felt that the child's relationships out- 
side the family in the peer group are either something he must take respon- 
sibility for himself, or when more is required, should be dealt with by the 
Permissive procedure of discussion. Neighbors, however, are perceived as too 
Punitive in their handling of their children's peer relationships. This is quite 
a curious outlook: The peer group needs greater freedom to work out its 
problems than most other parents are willing to delegate to it. It suggests 


that our informants put an early and strong emphasis on independence train- 
hips and might be relatively in- 


ing with respect to handling peer relations : 
different to aggressive skirmishes within the peer group itself. Unfortunate- 
ly, there are not enough items in the battery of situations to document fully 
the parental philosophy toward their children's peer groups, but the general 
findings deserve careful consideration in further studies of this sort. 

The last sub-group consists of behaviors relating to oral and dependency 
conflicts of children—i.e., not wanting mother to leave, sucks thumb, bites 
nails, cries easily, etc. These mothers try to treat such oral dependency 
Problems and general manifestations of “nervousness ў with more permissive- 
Dess than most neighbors are judged to display. It is as if our informants 
believed that most parents fail to recognize that nothing is to be gained 
by punitiveness in coping with oral dependency problems; only the: nurtur- 
ance and comforting attention involved in the use of sweet reason,” or the 
Security and freedom involved in allowing the child to master these prob- 
lems without signs of parental displeasure or anxiety, are really felt to work 


Pragmatically. z 4 
It is m that enuresis is handled so entirely differently from daytime 
loss of bladder-control. The latter was treated very much like disobedience 
and aggression, whereas the former is treated more like a dependency prob- 
г be a function of the degree of public 


lem. The disparity might merely 
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shame involved in daytime loss of bladder control, which reflects on the 
status of the parents. However, it might also represent a tendency for norms 
governing toilet-training to vary more from one toilet-training situation and 
problem to another. To put it differently, the norms regarding toilet-training 
may be less general than those governing other areas of socialization, especial- 
ly the secondary and culturally acquired drives of aggression and anxiety. 
The lack of generality of norms for toilet-training, and perhaps for most 
of the biological drives, might be taken to indicate either a greater inconsist- 
ency in socialization or, instead, a willingness to pay more attention to the 
special circumstances under which each specific kind of toilet-training arises 
rather than to adopt a blanket, wholesale discipline policy regarding toilet 
matters. Our data provide no way to decide among the alternatives. How- 
ever, there is generally thought to be more intense anal interests among in- 
dividuals in working-class populations and, according to Whiting's theory of 
acquired drive as reported in Sears (7), one would anticipate that inconsist- 
ency of training would accentuate strong motivational interests in toilet 
matters. 

Summarizing these results it appears that external and internal norms con- 
verge with respect to sanctions and taboos regarding two specific areas of 
child training. Fears and anxieties of children are to be handled non- 
punitively, but the defiance of the parents’ authority by the child gives the 
parent a right to resort to punitive measures. The disagreements between 
external and internal norms, however, cover a greater variety of situations 
and problems. Oral dependency problems, the child's relationship to peers, 
and the reluctance of the child to do what is "naturally" good for him are 
all grounds for punitive measures according to external norms. However, 
the mothers report themselves as having been more influenced in their actual 
treatment of such problems by the internal norms which taboos punishment. 
The fact that the mothers depart from the external norm in a greater variety 
of situations than they conform to it may be taken as additional evidence 
against the other-directedness of our subjects, and such an interpretation is 
consistent with the rest of the findings. 


D. Discussion 


- "eee í 
Using parental norms of discipline, the attempt to test the hypothesis that 

there is a general social tendency toward other-directedness has provided 

some strong evidence against it. The ranking test of discipline methods 


demonstrated that, when internal and external ranking-norms diverge, the 


mothers were strongly inner-directed. Furthermore, the external norm 
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did not possess as clear-cut or compelling discipline sanctions as the internal 
norm, nor did it reflect as organized and general a philosophy of child ази 
When a subject-by-subject categorization was made into two unm, 
only one mother out of the 30 could be categorized as other-directed. "The 
mothers, furthermore, deviated from the external norm in a more uniform 
and consistent direction than they did from the int 
common, shared, and critical attitude toward neighbors, incompatible with an 
other-directed approach. And, lastly, the situations in which the mothers 
ance with their neighbors were of a 
nselves acting differently 


ernal norm indicating a 


perceived. themselves as acting in accord 


quite specific nature, whereas they perceived ther 
in terms of their internal standards, in a much 


The evidence dovetails, therefore, into a highly 
ess of these mothers. 


from their neighbors, and 
wider variety of situations. 
self-consistent picture of the inner-directedn 

The Riesman theory, however, is meant to apply to many other social 
to many other sources of external subtle kinds 


e than we have set out to measure. The need to introduce 
further complexities in future research of this kind do not diminish the 
value of our data. Rather, the data allow us to raise some interesting ques- 
tions as to which complications are to be introduced (and why) at the 
ht have been missed by more complex and compli- 


róles than. those of parents, 


of group influenc 


simplest level, which mig 
cated initial research undertakings. These questions involve seven ambigui- 
ties in. Riesman's theory. 

what Riesman has included under 


a good deal of 
is the capacity to empathize, which allows 
rn from others, and need not represent а total collapse 
internal standards and independent thought. 
unlike our housing-project mothers, might 
direction had we studied them. But 
with greater economic security, and 
ould be more willing to have their 
rather than continue to conform 


It is not impossible that 
the rubric of "other-direction" 
one to continue to lea 
of the guiding function of 
Upper-middle class suburbanites, 
be found to show a preponderant other- 
à question would still remain whether, 
better educational opportunities, people w 


favorite views and principles modified, 
rigidly to standards whose rightness is never questioned, and which perhaps 


Persist as exact replicas of the early models from which they were first 
introjected. Furthermore, the modification of their ideals may be in terms 
of rational, independent deliberation of the advantages offered by the vari- 
ous models around them, rather than blindly and slavishly. The mothers 
in our study appear to have little of this kind of empathy, but instead 
their “jnner-direction” veers toward a belligerent hostility, perhaps even a 
kind of guilt and projection. Indeed, as one reads. Riesman, both inner- 
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direction and other-direction seem equally unpleasant phenomena. 'The type 
of personality that is able to integrate, by the effective and sometimes pain- 
ful use of intelligence, wisdom introjected from the past with wisdom occur- 
ring in the contemporary scene, could easily be confused with “other-direc- 
tion." It would be a sad thing if our conceptual tools did not allow us to 
differentiate a thoughtful and warm receptiveness toward others from a 
wholesale, undiscriminating fashionableness, and a non-messianic, informed, 
independent kind of thinking from a know-it-all, aggressive self-righteous- 
ness. Yet, unnecessary ambiguities are bound to arise, and with them possible 
excesses of statement and interpretation, which could be lessened by making 
these differences in receptiveness to others more explicit than they have been 
made. 

There are still further sources of ambiguity, which more specifically im- 
pede research study. Each mother in our study may see reflected around her 
in her neighbor's behavior three or four different standards of parental dis- 
cipline. Her internal norm may have a quite definite reference point, 
whereas the external norm is somewhat heterogeneous. The very heterogenei- 
ty of the external norm, as seen by our informants, may therefore make her 
adhere more to her internal standards in verbal reports. At the same time, 
each mother may be heavily, but selectively, influenced by some two or three 
mothers in her immediate environment, who share homogeneous norms, and 
even more so than by her own norms, whereas she remains "inner-directed" 
with respect to most of her neighbors. How can one specify whether such 
a mother is “inner-directed” or "other-directed" without specifying toward 
whom the term refers? It may be that, had we asked our mothers to report 
what practices mothers whom they admired most employed in disciplining 
their children, we would have found marked other-directed tendencies. But, 
in doing so, we would be introducing a dimension into the concept of “other- 
direction" which is not altogether consistent with some of its meaning. "There 
is a need, in other words, to remove the ambiguity which allows us to place 
both a discriminating other-direction, based on whatever criteria, and the 
tendency to be influenced by everyone in the same category. As the Riesman 
hypothesis stands, it cannot help but prove true, although not very helpful, 
if we but continue to search for the right kind of "other" which fulfills the 
idea. In this way the meaning of “other-direction” could change from class 
to class, from róle to róle, and from individual to individual without be- 
ing noticed. There could be no refutation of a theory, used this way, by 
any amount of empirical research. 


It is conceivable that as problems of this sort are clarified we will begin 
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to find that individuals and societies cannot be categorically classified as 


either inner-directed or other-directed. Instead, we may begin to discover 


that all individuals and societies are in some sense both, depending on the 


area of personality under consideration and the type of “other” being con- 


sidered. Periods of high insecurity in the life cycle may 
kind of extreme tendency, depending on how growth 
d by and pass into high levels of inte- 
In other words the tendencies 


give rise to now 


one, now the other, 
can best take place, which are precede 


gration of internal and external norms. 
toward either kind of norm conformity may be a normal, non-pathological 


stage in a growth process, which recur in either direction throughout the life 
cycle around special life problems and special relationships which have still 
to be resolved. As norm integration in one area of life and in one type of 
social relationship is resolved, new norm conflicts may develop on the fron- 


tiers of still further social learning and experience. Such a scheme is as 
easily applicable to groups as it is to individuals. Only an individual or so- 
ciety in which no long-term social growth or learning took place could be 
classified as categorically inner-directed or other-directed. It is hard to tell 


whether this kind of image of alternating and partial norm integration and 
conflict is consistent with Riesman’s views about conformity, or whether it 
since so much of his thinking depends upon 


diverges markedly from them, 
the use of an “ideal type” met 
justice to the kind of factual m 


hod of analysis. It appears to us to do equal 
aterials he has brought together in his writ- 


ings and throws a totally different light on the data within this study. 

It may be argued that had we measured the real, rather than the reported, 
behavior of each mother, other-directed tendencies would have become more 
apparent among these mothers. In such an event, the hypothetical tendency 
toward other-direction would have to be looked upon as an unconscious 
tendency and measured by some other means than those depending z 
conscious reporting. It does not seem to us that Riesman has particu e 
emphasized the unconscious nature of other-directedness in his иас 
there аге many passages which seem clearly to imply a eee ася 
ОЁ reinforcement process, of at least marginal gees for | к-ге dea 
Some ways consistent with "the crowd." It seems to us that only | 
directed" tendencies are to be considered unconscious, suppresse or re 
Pressed because of shame or guilt about them, does any serious matter E 
Tegarding the validation of the mothers’ reports arise. Otherwise, there 
Would be no motivation which would require systematic distortion and mis- 
Perception of tendencies toward other-direction. However, apart from the 

earing of this issue on the data of our study, it is worth considering in its 
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own right. Unconscious tendencies are acquired, function, and become 
modified in different ways than conscious tendencies. Furthermore, "insight" 
often develops regarding various unconscious tendencies during the course 
of the life cycle. If, therefore, the concept of other-direction is to be under- 
stood as being capable of an unconscious presence, it is very important to 
distinguish the operation of this tendency, and its opposite, under the two 
conditions of consciousness. It is especially important to distinguish the con- 
cept of "unconscious other-direction" from "suggestibility," since it seems 
relatively clear from a variety of studies that little evidence can be found 
for any tendency toward general suggestibility. And, lastly, there is the 
problem of understanding why other-directed tendencies should be repressed 
or suppressed in an other-directed society which presumably encourages 
them. 

Nevertheless, our informants do appear to be poor reporters, both regard- 
ing their own and their neighbors’ behavior, for their pooled reports hardly 
stack up with great internal consistency against one another. "This might 
be the result of a hostile projection, whereby mothers report themselves as 
folowing their own standards, which in reality they may not do, and 
project their felt inadequacies onto other mothers in the environment. It 
might also be the result of each mother only being able to observe her neigh- 
bors disciplining their children in public situations, and then, extrapolating 
from these incorrectly to discipline situations which are confined to intimate 
family interactions. Some of the discrepancy could be explained this way, 
but not all, for it holds up especially well for matters pertaining to the 
peer group, whose supervision is likely to be most public of all. It is pos- 
sible that the actual behavior of these mothers does follow the norms they 
attribute to their neighbors, although this norm is the result of a projec- 
tion, made possible by the fact that it is established around situations which 
to some unmeasured degree are removed from prolonged first-hand observa- 
tion. In such a case, a very marked change of meaning would accompany the 
categorization of such mothers as "other-directed," for the tendency is now 
the result of a projection which has itself been instigated by the guilt aris- 
ing from the infraction of a superego norm. To put the matter concisely, 
to what degree does the external norm have to be "realistic," based on accu- 
rate and possible observations of the behavior of others, before an individual 
who follows it can be characterized as other-directed ? 

In this regard, it is relatively easy to see how an other-directed individu- 
al is socially influenced by an inner-directed person, since the latter presents 
salient social cues. But it is much more difficult to understand how two 
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other-di —— А 
opns d ruptis Mg ical irse е 
such individuals, the process of did nas b а. en s 
ар рч ss al arrowing to contemplate, 
or it is hard to discover how any important action gets initiated or com- 
pleted without overwhelming anxiety on everyone's part. Without havin, 
a sketch of how standards arise in such groups, and what enables some eina 
of other-directed personalities to conquer their anxieties, so as to provide 
leadership, the concept has little usefulness. The process of “marginal differ- 
entiation” is applicable only after a standard has been initiated and agreed 
upon. The problem is how other-directed groups ever come to agree upon 


standards at all. 

The term “other-directed” 
also many times used to refer to special kinds o 
apart from the social source of their derivation. 
cause they appear to believe the peer-group should be 
things out for themselves and because they believe in discussion as an ideal 
discipline method, might be characterized as other-directed, even though they 
do not perceive themselves getting such ideas from one another. In Riesman’s 
Writing, for example, it appears that parents who believe that there are no 
Problem children, only problem parents, should be characterized as other- 
directed without having to take into account how they have come to hold 


such views. They may have interiorized such a belief from their parents and 
have picked up a fashionable idea from their 


or as still another possibility, they may 
ainful and creative thinking and 
any avenues may lead to the 
as intrinsically "other- 
rocess. When we con- 


connotes a process of social influence but it is 
f beliefs and behaviors, quite 
Thus, our mothers, be- 
allowed to work 


Primary socializers, or they may 
club or neighborhood interactions, 
have arrived at the belief by highly P 
introspection. It is not at all clear, since so m 
same beliefs, why the belief should be characterized 


directed” without taking into account the conformity p 
sider the immense differences there would be among such mothers in attempt- 


ing to modify their views, the issue becomes even more salient. It would be 
difficult to reason with the first mother because of unconscious identification, 
Whereas the third mother might be fairly soon reasoned out of, as she was 
into, her belief by carefully examining her arguments and insights and cor- 


recting them. The second mother, through change of neighborhood or 
be brought around to give Up her 


of her mass-media diet, might quickly t 
belief. It is only this second mother which seems other-directed to us. She 
bly be still as other-directed when the fashion suddenly 

in an other-directed society, 


do change 
o problem parents, only problem 


would presumably 
Changed, once we know how they 
and she begins to believe that there are n 
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children or some other variation on the theme. The example serves, in any 
event, to make clear one difficulty in trying to extend the term other-direc- 
tion to include certain beliefs and behaviors apart from the way in which 
they were socially acquired or can be socially modified. When this kind of 
extension of meanings is made, no amount of empirical research can ever 
refute an other-directed hypothesis, for what does not seem to be influenced 
by others may still be viewed as intrinsically part of the syndrome. The 
prophecy is, by the very nature of the logic, bound to be self-fulfilling. 
'There is a way out of this kind of self-containment, however. lt may 
be that certain types of beliefs and practices are usually or most frequently 
the result of a process of conforming with external norms. But this, then, 
becomes an empirical matter, not something to be decided in terms of the 
intrinsic nature of the belief or practice itself. Each such indicator, regard- 


ing special beliefs and behaviors, has to be correlated with the social process 


by which they were acquired. 


Otherwise, the concept of "other-directed" has so many meanings that 
it loses any precise meaning at all. The correlation of such indicators with 
one another, in the absence of some sort of independent test regarding their 
social derivation, merely allows us to say that certain beliefs go together as we 
had predicted. "They could go together, however, for all sorts of reasons, only 
one of which is that they are all the result of “other-direction.” For instance, 
they might intercorrelate because the individual has thought through, by him- 
self and in a consistent manner, his social philosophy, or on the other hand 
and much worse, because he has not thought about them at all and has 
had no occasion to do so and blindly agrees out of thoughtlessness, ignor- 
ance, or indirect prestige-suggestibility. In a private communication, Herbert 
Kelman has reported that he finds inner-directed and other-directed sub- 
jects, defined in terms of agreement with such appropriate statements of 
belief indicated by Riesman, both tend to score high on tests of authoritarian- 
ism. The finding serves to accentuate the dangers of assuming a set of be- 
liefs are acquired in a certain kind of way merely because they intercorrelate. 

A group of problems involving seven ambiguities have thus come out 
of our attempt to relate our findings to the writings of David Riesman. 
Briefly summarized for the convenience of the reader, these are: 

1. To what degree, how and under what conditions may internal and 


external norms be integrated rather than given preferential status over onc 
another? 


2. How undiscriminating does susceptibility to influence by others have 
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to be be it c - i s i 
fore it can be characterized as "other-directed" and what criteria, 


if any iscrininati 

l^ of discrimination are used by the other-directed ? 

- To what degree may individuals or societies be characterized as par- 
viewing them as recurrently within 


tü AI A Y 
ially inner-directed or other-directed by 
ressive integration of external 


learning situation involving the partial prog 


and internal norms? 
| To what degree and under what conditions may other-direction or 
inner-di i = i i 
| r-direction be considered an unconscious process, why does this happen, 
an S r фа $ . ; 2 
does the unconscious process differ from its conscious correlate in modi- 


fication and functioning? 
5. 'To what degree do 


in n 4 DM" 
fluence by it is characterized as other-direction ? 
direction differ in a group composed entire- 


ixed, and if so, how does 


es the external norm have to be "realistic" before 


6. Does the process of other- 
ly of other-directed people from one which ism 
the former kind of group come to establish norms? 

Н 7. Does the concept of other-direction apply to se 
tices, independently of how they are personally acquired, and if so, 
Concept not then begin to shift its meaning radically ? 

While these seven ambiguities arose out of our experience in conducting 
this particular study and relating it to the theory, they will undoubtedly 
arise again, in one form or another, in any further empirical work with the 
hypothesis of other-direction and on that account alone deserve further 
analysis. Taken together with their unambiguous counterparts in the writ- 
Ings of Riesman, they serve to define a useful area of research which if fol- 
lowed through, could extend our knowledge of conformity 


behavior even 
beyond the advanced level to which Riesman has already 


brought it. 
in this study are capable of modifications in ever 
d, they allow us to get 


some initial 
d to break dov 


ts of beliefs and prac- 
does the 


NV techniques used 
o 
5 те subtle ways but, even as they stan 
1с H Г; 

ture of areas in which general norms ten 


chara E 
aracter, as well as providing measures of self-consis B 
There are some special problems arising from 


the data which deserve special mention and consideration aside from those 
already mentioned—i.e., socio-economic differences in child training norms, 

у IE : à ; 3 
and differences in the consistency with which primary and secondary mot 


vati 3 
^as systems are handled by the parent. " -—9— 
one of the mothers in our studies used religious appeals in socia izing 
not weaker, since 


chi 
th ldren. Yet religious affiliations have become stronger, a 
* last war. It hardly seems reasonable, then, to assume that religious 


a nar рар 
PPeals are not used by parents to socia heir children. Rather, it seems 


yn and shift in 


tency within any one 


area d : 
a of interpersonal relations. 


lize t 
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likely that the special religious appeal we selected is not that most frequent- 
ly preferred or used by religious parents, and additionally, the situations 
which we chose were not those in which religious appeals would be resorted 
to by parents. Further research has been planned to get answers to these 
questions and to test some hypotheses about how and under what circum- 
stances religious ideology enters into child training. 

Secondly, the area of peer relationships seems, among these mothers, to be 
one in which they feel themselves markedly at odds with other parents. Ac- 
cording to Parsons (4), peer relationships should take on high importance 
as an avenue of linking the family with the general community, since the 
American family is comparatively more insular than it is in other societies. 
Yet, it seems to be an area in which these parents feel themselves most in 
disagreement and conflict with each other concerning norms of socialization. 
Such a perception cannot help but further reinforce the insularity of the 
parent which Parsons depicts and, simultaneously, the insularity of the peer- 
group from the families of its members. To what degree such an emphasis 
on independence training regarding peer-group relationships is a form of 
rejection of the child, creating an atmosphere in which juvenile delinquency 
might take hold, is still an open question. Certainly, one would not expect 
the same results would be obtained in the new suburbias, where it appears 
from sociological studies that peer groups function instrumentally to bind 
families together. To the extent that insularity is similar to inner-direction, 
our study tends to support the picture of the American family that Parsons 
has outlined. 


E. SUMMARY 


An attempt was made to discover the relative strength of "inner-directed" 
and "other-directed" tendencies in a group of mothers relatively low in 
the social strata. Four kinds of test provided a self-consistent picture that 
the informants were more inner-directed than other-directed in their disci- 
pline procedures used in socializing children. It was also found that dis- 
cussion was the general norm of discipline among the mothers, except when 
the child aggressed against his own family, or extensions of it, quite openly 
and directly. In the latter event the discipline norms of the parents shift 
toward a more punitive frame of reference. Seven ambiguities regarding the 
meaning of Riesman’s terms were discussed as they related to the data and 
further uses of the techniques employed in the study were suggested. 
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also vary widely in quantitative results obtained. One of the purposes of 
the present paper is to indicate that there is no sound basis for expecting 
that results obtained on problems such as this in any one learning situation 
will correspond at all closely with results to be expected in other, and differ- 
ent, situations, 

The derivation of learning ability scores as the difference between initial 
and final performance on some task permits the development of a statistical 
procedure whereby an exact determination can be made of the correlation 
between the gain or improvement in any two different learning situations, 
as a function of parameters of the initial and final performances on the tasks 
employed. This is advantageous, since much more is known about the cor- 
relations among performance scores on a wide variety of tasks than is known 
about the correlations among their learning scores. This approach gives more 
nearly general answers to problems in this area than can be obtained by 
the analysis of any single set of experimental data, or by the detailed colla- 
tion of previous research results, by indicating the relations to be expected 
between gain scores generally, when information is available about initia 
and final performance measures in different learning situations. 

The formula for the correlation between gain or improvement in one 
task, and gain or improvement in a second task, can be written explicitly 
in terms of the correlations between initial and final trials in the two situa" 
tions, and the standard deviations of the two initial trials and the two final 
trials, as follows: 

. Е fti or. eg s na, gi i. =ч, оф, о, =i oA, ^) 
EX ТА? + v —2 Tta, et, DICAT + o^ —2 Tei of, m) 


Where gi 


gain on Task 1 


g2 = gain on Task 2 

f, — final score on Variable | 
f2 = final score on Variable 2 
i; = initial score on Variable 1 
ig = initial score on Variable 2 


Consideration of the numerator of this expression by itself immediately 
indicates one definite conclusion: 

lf two tasks administered to some sample show no correlation among ini- 
tial and final trials, the correlation between their learning Scores wil] also 
be zero. With such tasks there is no possibility of deriving 4 learning score 
that can be considered a general characteristic of the individuals meed, 
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Less rigorously, the conclusion is also indicated that if the correlations 
correlations among learning 


among initial and final trials are near Zero, 

scores will also be near zero, so that there is no possibility of obtaining a 
learning score from any one task which will have enough generality for the 
individuals concerned to be of any practical significance. Several of the 


Studies mentioned above include at least one pair of tasks to which these 
conditions apply. 

Before discussing other results indica 
to consider the relative size of the initial 


a single learning task, since these values contri 
the values of the dependent variable. This problem may also be stated as 


follows: does practice on a task make a group more or less variable than they 


Were at the beginning? 

This problem is inseparable from а 
between initial performance on a task a 
that task as a result of practice? 

The kind of answer to the first of these questions which will be obtained 

by the formula for the variance of a 
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to the question of whether varia 


1 that there is no single answer 
bility of performance increases or decreases 
With practice. For some tasks administered under Soe practice о 
to some samples of persons, learning may result in an increase in variability 
of performance, while for other tasks in relation to the same or other samples 
Of persons, variability may decrease, OT remain about ths same. It may be 
noted that a decrease of variability occurs only in relation to negative cor- 


Telations between initial and gain scores. : 
'The correlation between initial performance and gain on a task can be 
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of error of meas correlations (12) is minor in comparison 
with the effects of all the other situational factors involved. 
One Particular combination of circumstances has occurred or has been 
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Sequence of such a situation is that any aptitude test which Correlated posi- 
tively with level of initial performance would correlate Negatively with the 
amount of gain or improvement with Practice or traini 


s пв. We thus have the 
Superficially paradoxical result that aptitude or intelligence 


p if enough practice or train- 


erformance would be 
Tes would be —1.00, 


is negatively 


& case, a task which could be | 
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correlated with "ability to learn.” A different result would of course appear 
if the experimental situation were changed to permit an increase of varia- 
bility in final scores. 

Returning now to the original problem of the correlation between improve- 
Ment or gains on two different tasks, comparable tabulations can be made 
for Formula 1 above. However, since this expression contains more variables 
than Formula 2, which relates to one task only, such a tabulation can be 
made only by assuming certain values as constant and letting other values 
Vary, to find what the effect of such variation will be on the correlation 


between the two improvement scores. Thus, one set of constants, which 


approximates somewhat some available research results, has been assumed for 
the computation of Table 2. The standard deviations of initial scores on 


TABLE 2 
CorrELATIONS BETWEEN Gains ох Two Tasks, ASSUMING: 
о, =o, = 1.00, Ay Mie = .00, 
1 2 11 22 
c, =o, = 1.00 Ty, = rg ge, and 
d^ By : 12 12 
че ES Tee 
13 21 
Correlation: initial-initial and final-final 
.00 10 20 .30 40 50 60 70 80 90 
g 0 .00 .30  .60 .90 
= 00 —28' 02 32 8 92 
so 63 9з 
$3 20 —57 —27 03 33 
VO .30 —$5 —55 —.25 .05 -35 65 95 
S 
EL 40 -— ET 37 467 97 
eed 
S 50 . 81 йй —21 .09 39  .69 99 
Sa 60 —30 —50 —.20 ло 40 70 1.00 
SF 70 -73 = —18 42 42 72 
S 80 —76 —46 —16 44 44 
о 
* 90 —75 —45 —15 A5 
the two tasks are taken as 1.00, which can always be done. It has been 


assumed that the standard deviations of the two final scores have a value of 
1.41; this is the value which would result if the standard deviation of gain 
Scores in each task is also 1.00, and the gain scores are uncorrelated with 
their own initial scores in each case. This is a situation in which the varia- 
bility of both tasks shows some increase with practice. If we further assume 
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that the correlation between the two tasks remains constant with practice, 
as it not infrequently does, so that the correlation between initial performance 
on the two tasks equals the correlation between the two final performances, 


and finally that the correlations ту ; and түү are equal, the correlation be- 
12 21 


tween gain scores on the two tasks can be read directly from the table for 
various levels of correlation between the two tasks. Table 2 shows the vari- 
ous correlations between gain scores which will result with these assumed 
values. It should be realized that the multiplicity of assumptions made here 
is in no way essential to the application of Formula 1; their use is simply 
an expedient to permit a tabulation of this type. Additional tabulations 
based on different assumptions have been presented elsewhere (10). 

Inspection of Table 2 indicates that with these particular constant values, 
if the four correlations involved are approximately equal, the correlations of 
gains or improvement on the two tasks will tend to be near zero. If the 
correlations between the two initial and the two final performances exceed 
the two correlations between initial scores on one task and final scores on 
the other, the correlation of gain scores will be positive, and sometimes sub- 
stantially so. If this latter situation is reversed, the correlation between 
gain scores will be negative. Obviously, no single cell in the table can be 
taken as representing the correlation between improvement scores for learn- 
ing in general. It is not possible to make an accurate inference even as to 
the sign of the correlation between improvement scores from one pair of 
tasks to another quite different pair of tasks; the results are specific to the 
experimental situations and samples studied. On the other hand, sets of 
markedly different tasks may happen to yield similar results. 

Whether or not it would be possible to find or arrange situations which 
would yield the results indicated in each cell of this table is not known. It 
would probably be necessary to have errorless measures to obtain some of 
the more extreme positive or negative values. In two previous studies (3, 16), 
the highest Positive correlations between gains were found for pairs of tasks 
so similar that transfer from one to the other may have occurred. Whether 
this is a necessary condition for high positive correlation between gains 15 
not known. 

Ei eu E саайда of the present paper raise rather 
eor de сыл ies ^s eh ae there is for expecting that specific 
of organisms can be eile’ « pa " Naples be yos ges 
administered to other samples beg I ae te сарнау diferent -— 

5 organisms, which differ markedly in meth- 
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А) selection from the original sample. The standard procedures of sta- 
al inference are, of course, irrelevant in this connection, since they 
are based on a continuing identity of both experimental conditions and of 
method of selection of individuals, from one sample to another. This prob- 
lem would seem to be particularly acute when, as is sometimes done, infor- 
mation is sought concerning learning in humans by studying other animal 
Species, which may be regarded as "simpler," more amenable to experimen- 
tal manipulation, etc. In such a situation there would seem to be no ra- 
tene for expecting that quantitative results of learning experiments would 
ни abes à significant detail for different tasks, employed with any specific 
umans (at any age level, etc.). 
f research on problems of learning 


If practical applications of the results o 
hat the samples of persons studied 


are intended, the implication seems clear t 

and the conditions of the learning situations employed should be as similar 

aS possible to the practical situation in which the information is to be ap- 

Plied. Lack of similarity of subjects or of situation between an experimental 

Study and the point of desired application would seem likely to lessen 

"pene | the likelihood of correspondence between the results of experimen- 
Studies and outcome in practical situations. 
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A NEW ILLUSION OF APPARENT MOVEMENT AND THE 
CONCEPT OF RETINAL LOCAL SIGNS*! 


Department of Psychology, Western. Reserve University, and the 
Highland View Hospital, Cleveland 


Jan Н. BnuELL AND GEORGE W. ALBEE 


A. PROBLEM 


We would like to present a brief report on a compelling new illusion of 
a description of the considerations which 


apparent movement, together with 
led to its discovery. In the discussion, we will mention some implications of 
the phenomenon for a theory of retinal local signs. 

If, in a dark room, we place a luminous vertical line in the objective 
median plane of an observer, he will see it as straight ahead. If, however, 
the same line forms the vertical edge of a luminous area, it will not be seen 
as straight ahead. Roelofs (3), for example, found that if a vertical line forms 
the right edge of a rectangle, an observer fixating that edge will see the 
rectangle at a distance .Y to his right in spite of the fact that the fixated 
edge is placed objectively straight ahead of him. (Although the entire figure 
is displaced, for convenience of exposition we will refer henceforth only to 
the displacement of the fixated edge of the stimulus. ) 

In an elaboration of Roelofs’ experiment we have found (2) that the 
magnitude of this perceptual displacement of the fixated edge of a luminous 
Stimulus depends on the horizontal extent of that stimulus. In the example 
above, if the rectangle extends a distance A to the left of the fixated edge, 
that edge will be displaced perceptually a distance Y to the right. If the 
Tectangle extends a distance 24 to the left of fixation, the fixated right edge 
Will be displaced a distance 2X to the right. These perceptual displacements 
are immediate. As soon as the stimulus is presented, its right edge is seen 
а distance Х or 2X, etc., to the right. 

_ These data suggested the following experiment. If an observer fixated the 
right edge of a very narrow upright rectangle placed in his objective median 
Plane, he would see this edge as straight ahead. Now let us expand the 
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narrow rectangle gradually into a rectangle with a horizontal extent 4, 
24, etc., by adding luminous area to the edge opposite the fixated edge. The 
fixated right edge of such an expanding area should appear to move a dis- 
tance A’, 2X, to the right. Conversely, an observer fixating the left edge of 
a luminous rectangle expanding slowly to the right should experience ap- 
Parent movement of the fixated left edge toward the left. 
it was hypothesized that while in Roelofs’ 
rectangle appeared displaced on Presentation, in such a situation as we have 


described the displacement of the fixated edge from a medial to a lateral 
Position should become visible in statu nascend. 


In other words, 
experiment the fixated edge of a 


i. 
В. Метнор 


The experiment was performed in a dark room. Twenty-three Ss, under- 
graduates at W.R.U., were used. All Ss were tested individually. They 
were seated in a chair provided with a headrest which kept the S's head 
in position. The test figure, as 8 first saw it, was a luminous vertical bar 
20 cms. high and 2 cms. wide. The $ was asked to fixate one edge of the bar 
and to continue fixating this designated edge throughout the trial. He was 
asked also to report anything he saw during the trial. Care was taken in 
the instructions not to Suggest the possibility of movement of the fixated 
edge. 

When $ understood what he was to do and indicated that he was fixating 
the designated edge of the bar, E turned on a motor which slowly pulled a 
masking panel in a horizontal direction exposing a luminous area which 
gradually increased in horizontal extent (see Figure 1). 'The speed of ex- 
Posure was 2 cms. per second until a rectangle 40 cms. wide was exposed. 
Each $ was tested under two experimental conditions. One of the condi- 
tions required S to fixate the left edge of the bar while the masking panel 
was pulled to the right, thus slowly forming a rectangular luminous area ex- 
tending to the right of fixation. With the second condition, the right edge 
of the bar was fixed angular luminous area to the left of fixation 

gure | illustrates the latter condition. A verbatim 
record was made of S’s report during testing. 
C. Resutts 

eported movement 


All but one § г 
tion und xperimental conditions. When the right 


area to the left of fixation 
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oe the right, that is, in the predicted direction. Five Ss did not 
нй ent. Мо S reported movement to the left. 
"os dm ач condition, 20 of ће 23 Ss spontaneously reported move- 
iie e fixated edge to the left. Three Ss did not report movement. 
ported movement to the right. 
Objective 
Median | Plane 


ГА 


Observe, FIGURE 1 

о R ГіхАтЕЅ Ence (Е) or LUMINOUS STIMULUS WHILE WOODEN PANEL Is Movep 

M IniT1at Position (ON Tor) To END Posrrio (BELOW), AND THE STIMULUS 
Appears To MOVE TO THE RIGHT 


D. Discussion 


The illusion described has relevance to the problem of retinal local signs. 
that an object placed in the objective median 


e "e 
Common assumption is 
him will be seen as straight ahead. In 


Plane 
othe of an observer and fixated by 
r жы а к A z 
Words, it is usually believed that with symmetrical convergence, the 


9vea i 
У has the local sign of straight-aheadness. 
Ch a situation was created in our experiment. Eye position was kept 


Consta е А 
; Unt throughout the experiment as S fixated an object placed in his ob- 


Jecti 
ve H A z 
median plane. Convergence remained symmetrical. Yet, contrary to 


соруен : 
€ntional expectation, the local sign of the fovea did change. With 
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a vertical line as stimulus, the fixated line was seen as straight ahead; the 
fovea had the local sign of straight-aheadness. When, however, a luminous 
area to the left of the fixated line was exposed gradually, the fixated right 
edge of this area appeared to S to move to his right; the fovea changed its 
local sign from straight-aheadness to rightness 
Position and stimulation of the fovea remained 


This observation is contrary to any theory of retinal local signs which 
would try to explain phenomena of localization solely in terms of the two 
factors of eye position and retinal area stimulated. 
we have tried to explain phenomena of v 
lying processes of involuntary 
muscles. We have postulated t 


, in spite of the fact that eye 
constant.” 


In a recent paper (1), 
isual localization in terms of under- 
and voluntary innervation of the extraocular 
hat if fixation of an object can be maintained 
by reflex innervation of the eye-turners alone, the object will be seen straight- 
ahead. If, on the other hand, fixation of an object requires voluntary in- 
nervation of the levo-rotators or the extro-rotators of the eyes, the fixated 
object will be seen to the left or right respectively. In other words, we sug- 
gested that the local sign of the fovea ch 
muscular innervation. 


aheadness when the е 
1); and we assumed 
voluntary innervation 
innervation of the dex 

These hypotheses ca 


however, such a line 
oward the left, stimu- 
ea leads to an increas- 

: to turn the eyes toward the peripheral stimulus. There- 
fore, fixation of the right edge of the stimulus can be maintained only by 
acting the reflex tendency to turn the eyes to the left. 


on is limited to what happens to the 
e their 1 Actually, when the fovea changes its local sign, all retinal 
straight-ahes eir local ina. When the loc al sign of the fovea changes from 
sign of straight-aheadness. I Le Peripheral point on the retina assumes the loca 


rms of experience, not onl the бхағ but the 
appears to move to the left or right. Á ец 
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ны receive increasingly strong reflex innervation, the dextro- 
E ен sat voluntary innervation, the magnitude of which must 
зата correspon ingly. According to our second hypothesis, such voluntary 
rvation of the dextro-rotators changes the local sign of the fovea to right- 
Met fixated object is seen more and more right as the magnitude of 
ntary innervation increases. The stationary object appears to move 
be гад чаа. when. the stimulus situation requires a progressive 
laesi = : le ab de innervation of the levo-rotators, the fovea changes its 
ne sm ually from straight-aheadness to leftness. A fixated stationary 
д — to move to the left. Such a situation was created in that 
ат of our experiment in which the left edge of a rectangle expanding 
y toward the right had to be fixated. 


E. SUMMARY 
š arent movement was described. A fixated (foveally 
— vertical line placed straight ahead of an observer is seen as straight 
ally i z the line becomes the right edge of a rectangle by exposing gradu- 
dir uminous area to the left of the fixated line, apparent movement of 
s. Pier T the right is experienced. Similarly, a vertical line appears to move 
ls in ert when it is the left edge of a luminous rectangle gradually expand- 

the right. This phenomenon was discussed in relation to the concept 


N AS 
f retinal local signs. 


À new illusion of app 
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CHANGES IN FLICKER-FUSION THRESHOLD AND IN 
CHOICE REACTION TIME INDUCED BY 
ELECTROCONVULSIVE THERAPY* ї 


The Psychiatric Institute, New York 
Carney Laxpis, Donatp Ditton, AND JULIUS LEoPoLD 


A. INTRODUCTION 


“ae been shown that some psychiatric patients who receive electrocon- 
Шш * therapy (ECT) show during the course of and immediately after 
are a lowered flicker-fusion threshold (CFF) and a decrease in the 
ap OÍ reaction time (12). Berg (2) introduced a promising modifica- 
as experimental procedure for accentuating such CFF changes. Impressed 
iit Vidal reliability of CFF measures and by the wide variations of 
ums reshold between different persons, he sought a method which would 
Шы In any given patient the effect of brain injury on the CFF. He 
бек ized that ап agent which might depress the CFF "might possibly dis- 
{ a latent weakness in the functional capacity of the nervous system. 
t "es Investigation with several depressant drugs, he chose evipan,* one of 
ht barbiturates, which has a rapid onset and a short duration of 
bbs He found that an intravenous injection of а 10 рег cent dose of 
and ae оЧчсей in about a minute after injection "an agrecable lassitude 
mild euphoria” which persisted for 10 to 20 minutes. With a group of 
non-brain injured persons he found that the mean change (decrease) in 
cps Drought about by the 10 per cent drug dosage was 0.25 F.U.? (0.16 
"s ll cps). He concluded that a change of more than 2.0 F.U. (1.26 
een beyond the range of change induced by this drug dose in healthy 
* He made 77 determinations of the evipan effect on CFF among 


0 N h 
i Patients during the course of ECT treatment. He found that evipan 


"ced in every instance a change of less than 2.0 F.U. (1.26 cps) before 


ЫЧ T 
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ECT treatment. In 76 of 77 determinations made when the ape re 
tested 6 to 7 hours after ап ECT treatment? the CFF was ai d the 
2 to 4 F.U. (1.26 to 2.52 cps; mean = 1.81 cps). He also applic — 
evipan test to groups of patients who were suffering from n in n 
poliomyelitis, CO intoxication, toxemia of pregnancy, disseminated sc gin 
and neurosyphilis. His results indicated a high degree of correlation нЕ 
the extent of presumed brain injury or pathology and the course of recover! 
from the injury. . 
Жеш 1 1) utilized Berg's evipan method in a study of 239 cases of head 


ts зн e erui я є his test 
injury, obtaining positive results with 209 patients. He also used t 
with pugilists before and after boxing m 


х Fe vipan 
tween the number and the severity of blows to the head and positive eviP 
CFF changes. 


c * be- 
atches, finding good agreement 


Blomberg (3) studied 53 head injury patients, 
positive evipan CFF responses, 


by Berg and Akerlund to uncons 
menter. 


А ave 
finding only nine who d 
7 e е aine 
He attributed the positive results obtai - 
Е . — 
cious suggestion on the part of the exp 


The use of 0.4 mg nitroglycerin 


i of 
‚ sublingual absorption, as a method € 
inducing changes in CFF w 


"hey 
as introduced by Krasno and Ivy (10). The) 


Р à , а ЭЕ : jrma 
reported that nitroglycerin produced a transient drop in CFF in a ne 
healthy population and an increase in 


г a oring 
CFF in a group of patients suffering 
from cardiovascular disease. 


The effects of nitroglycerin and the cold pressor test (immersion of е 
hand and forearm in ice water) were investigated by Landis, Clausen, g 
Gjesvik (11) with three normal subjects. They found that the nitroglyceri? 
drop in CFF, but that in 26 out of 27 instances 

ced a rapid rise іп СРЕ. ime 

Landis and Clausen (12) studied the changes in CFF and reaction d 
With a group of nine patients who received ECT. They failed to find stati? 
tically significant changes in either measure during the course of, or at 
the therapy, They attributed their failure to the fact that most of this sm? 
group of patients were mentally depressed, as well as not being typical © 
the usual Tange of psychiatric Patients. 

Since evipan, nitroglycerin, a 
series of accentuated phy. 
logical loads, 


ium 


did not produce a regular 
the cold pressor test produ 


z a 
nd the cold pressor response all ане 
H А st 
siological changes, they may be spoken of as phys 


3in7 instances, the 
in these Seven was 
to 7 hours after t 


ngë 
test was not made for 24 hours after treatment. The Qe 6 
of the same average amount as the change which occurr 
reatment, 
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B. PURPOSE 


In the light of these considerations it seemed worth while to investigate 
(a) the effect of ECT on CFF and reaction time, and (b) to utilize the 
svipan, nitroglycerin, and cold pressor methods to see whether these physio- 
logical “loads” might accentuate or otherwise clarify the changes in CFF or 
reaction time measures which might be induced by ECT. 


C. APPARATUS 


1. Flicker-Fusion Threshold 


as described by Landis, Clau- 


The same apparatus was employed which w: 
controlled 


sen, and Gjesvik (11). Essentially this was an electronically 
device which presented an intermittently illuminated test patch. The con- 


trol circuits were designed so that the rate of intermittence could be started 
at 70 cps or any multiple of 5 between 70 and 25 cps. From a preselected 
Starting frequency an oscillator automatically decreased the rate of inter- 
‹ nd, each second of elapsed time. The preselected 
been found to be high enough so that 
t by the particular observer. He 
and as soon as he saw the 


Mittence one cycle per seco 
starti Ч 
„ңа frequency was one which had 
к À 
he test patch was first seen as a steady ligh 


n instructed to watch the lighted patch closely 
ight start to flicker (a pronounced flickering patch was demonstrated) , 


he should press a switch which would extinguish the light. Pressing this 
Utton locked the frequency which was being delivered by the oscillator. 

his locked frequency was electronically “scanned” and the result displayed 
Оп a bank of digital counters and printed as a three-digit number (cps to a 
tenth of a cycle) on a paper tape by an R-3 Berkeley Digital Recorder. As 
Soon as the number was printed the apparatus cleared and reset itself to 
the Preselected starting frequency and was ready to be started again by the 
experimenter, The patient was seated 18 inches from the test patch. His 
ead was held in position by a с The test patch was a round, white- 
ashed opal glass surrounded by black felt arranged so that only the black 
Surround was visible during observation. The test patch subtended 2° of 
Visual angle at the cornea and had a luminance of 9 ml when seen as a steady 
‘ght. The light-dark ratio was 0.50 and the light pulse was of a square 
Wave form. In any single session 20 successive “descending” thresholds were 
obtained, the score ыа thé mean of these 20 expressed in cycles per sec- 


ond 
* The accuracy of the instrument was 0.01 cps. 


hin rest. 
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2. Reaction Time-Tapping Equipment 


; 4 sche- 
A newly designed apparatus was built for these measurements. ы Mid 
matic block diagram of two of the circuits of this equipment is show cde 
2 » " atibn. 
Figures 14 and 1B while Figure 2 is a sketch of the equipment in Moe E 
Р x s 
The stimulus situation was the same as that described by Landis and Cla 
(12). The instructions to the patient were as follows: 
Place your index finger on this Home button. You will hear a buzzer 
sound which means “Ready,” then in a couple of seconds after the buzzer 
either the red or the green light will flash. Move your finger just as 
rapidly as possible to the target plate which is under the light which has 


just flashed. Hold your finger on the target a couple of seconds and then 
move your finger back to the Home button. 


; he 
The time elapsing between the flash of the red or the green light and t 
instant the finger lost contact with 


the starting button was measured in 
milliseconds and displayed on a bank 


of Berkeley Digital Counters. This 
measure of elapsed time we termed decision time or D-time. The ume 
elapsing between lifting the finger from the Home button and touching ы, 
target contact was measured in milliseconds and displayed on an additiona 


2 s не time ОГ 
bank of digital counters. This measure we have termed ballistic time : 
i i ў TES es 
B-time. "Twenty D-time and B-time determinations were made at each t 

session, 


The patient was then told to place his finger on the right target contact 
ht flashed to move his finger as rapidly as possible 
back and forth between the red and green target contacts. The Ra 
Was adjusted to count the number of taps made in a preselected three-secon 
interval. This numbe 


5 ы 4 
т was displayed on the digital counters and was terme 
« е ‹ 
Number of taps,” Twenty trials were taken at each test session. 


D. Susjscrs 
Pment was installed 
reedmoor State Hospital, 
admitted Patients whose condition 
B-time, and Number of taps tests 
pital. Valid initial measurements 
measures obtained at the first test 


This equi in two rooms in the Reception Building 
of the C Queens Village, New York All newly 
Permitted were given the CFF, D-time 
as soon as possible after entering the iad 
were obtained from 110 patients. T 


б е5. 
Session we have called Pre-ECT scor 


CARNEY LANDIS, DONALD DILLON, AND JULIUS LEOPOLD 


DECISION INTERVAL. 
A MILLISECOND REGISTER 


= | THYRATROM 


GATE oar 
GONTROL 1 
OFF 


(0-99 ste) 
SIGNAL LINE 


PRESET TIMER AWD BALLISTIC 
INTERVAL MILLISEC. REGISTER 


+ (PRESET 
FOREPERIOD) 


THYRATRON 
GATE 
CONTROL з 


1000 GPS 
TUNING 
FORK 
OSCILLATOR 


PULSE 
AMPLIFIER 


FIGURE 14 


This ; Brock DiAcRAM oF REACTION TIME CIRCUIT. 
‘his is set for a correct response. Preset counters may be set for 1-99 sec delay 
Period. To give ready signal and start cycle, close Start switch. This sounds buzzer, 


throws Thyratron gate control No. 2 “on,” opens gate “В” and permits Preset interval 
ulses. At end of preset time, signal 


timer to register passage of the 1,000 cps imp 
Boes over “End ot rese period Signal Hin" which (1) shuts off Thyratron gate 
WR and closes gate "B"; (2) illuminates stimulus light “a”; (3) triggers auto- 
сопс eset circuit which resets bottom counters to zero; (4) turns Thyratron gate 
ntrol No. 1 on which opens gate “A” thus allowing Decision time interval register 
" button. This activates 


t 
Son Dunt Decision time. Subject lifts finger from "Home 
(1) which shuts off Thyratron gate control 


i ume trigger which emits signal; ich sh atro 
Thyrat which opens gate “A” and stops Decision interval register ; (2) turns on 
сб atron gate No. 3, closes gate “В” and enables Ballistic interval register to 
us E fhe 1 kc pulses, Subject touches correct target contact “4 , under а" уйы 
iege Which shuts off Thyratron gate control No. 3 so opening gate “B and 
erro ng Ballistic interval counter. If subject reacts to incorrect target contact B, 

f blocking circuit will be energized indicating an error in the decision response. 
В "STOP" IMPULSE PRESET TAP COUNTERS 


1000 СРЗ 


TUNING FORK) 
OSCILLATOR 


30 уота 


FIGURE 1B 


First Brock ЮтАскАМм ОЕ TAPPING CIRCUIT - 
to ‚ар activates Schmidt trigger sending an impulse through Frequency limiter 
Mediage ТОП gate control which opens Gates 4 and B. The interval timer im- 
Ting wid; P Bins to count the passage of 1,000 cps impulses. Succeeding taps occur- 
tereq in frequency limiter response band are sent through Gate Æ and are regis- 
арз fop „p set tap counters. When tap counters have registered the number of 
Which i Which they were preset, they send “stop” impulse to “Thyratron gate control 

ters show number of intervals 


in 
pated; n closes Gates A and B. Preset tap coun 
* pred erval register shows total time in milliseconds needed to accomplish 


et H 
ermined number of taps. 
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'The hospital course of each patient was followed. All patients who had 
not had ECT or insulin coma treatment during the previous year, who were 
cooperative, and who were placed on ECT therapy were tested again after 
receiving between 6 and 12 (usually 10) treatments. This second test session 


FIGURE 2 
REAcTION-TIME-Tappinc APPARATUS 
H = home contact; L = left or red target contact plate; R = right or green 
target contact plate; C = digital counters; P = power supply; TC = typewriter 
control; T = electric typewriter which recorded the score for each performance. 


has been termed the "During" session. At the end of the ECT treatment? 
{usually 20) each patient was again tested; this third session we termed 
“Final.” If the patient continued to be available in the hospital and if his 
status was uncomplicated by other forms of active therapy he was retested at 
intervals of 2, 3, 4, and 6 weeks after the termination of ECT treatment 
These have been termed Post-2 wk, Post-3 wk, Post-4 wk, and Post-6 wk, 
respectively, 

Four varieties of test sessions were employed; (a) Evipal, regular :® The 
tests were administered in the morning after breakfast before any medicatio” 
had been given the patient and before the patient had been allowed to smoke- 


®The dos cs : th 
dose evinan: sf hae Evipal which we used were the same as the one-te™ 
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iei aid s tests had been completed, the ward physician adminis- 
benie en : d a one-tenth dose of Evipal, the amount being determined 
iade cp ы of Specht (16). Twenty CFF determinations were 
ahis. di iex: of five mins after the injection. Immediately there- 
1S as an ti ion-time and tapping tests were given. The three tests took 
dhs е : to ая which is within the period of the effectiveness of 
made aproxi TEM A oe During and Final test session measurements were 
ша], c ам 24 hours after the most recent ECT treatment. (b) 
ie, doce Pa : * procedure here was the same as that for the Evipal regu- 
teaver. Em the During and Final test sessions were completed 5 to 6 
This ai mamng ECT had been administered. (c) Nitroglycerin: 
patient was "à was the same as that for Evipal, regular, except that the 
lie ilb: зс 0.43 mg (1/100th grain) tablet of nitroglycerin which 
(4) Cold A o dissolve under his tongue in place of the injections of Evipal. 
Namely Ch imi The procedure here followed that used in Evipal, special, 
tions the эм : ere done on the same day as ECT. In place of Evipal injec- 
and the е : of the patient was immersed in ice water during both the CFF 
administere gem time tests. The period during. which the tapping test was 
барбан vex served as a buffer since it was given between the CFF and 
e tests without having the hand in ice water. 
ing psychiatric patients, there were 


Asi 
n every А 

every experimental study employ 
not be secured so that the 


numer 

ous ic 

identit 5 occasions when measurements could 
y а s 
Y and the number of patients comprising the relevant groups usually 


diffe 
red a р 
somewhat at each test period. One may present an analysis of the 
est period disregarding the fact 


comp] 
e 
that ri group of data secured at each t 

e à s $ й p : 
Broup number of patients and the identity of the patients in a particular 
: ar А А А а 
€ various. Or one can select for presentation the “solid” data which 


Includ 

e c а . 
only the measurements obtained from patients who par 

"fragmentary" data. Landis and 


they had secured, and found that 


lid data method were usually 
data were 


ticipated in all 


test: 

ed Tn test period, so rejecting all 
he sla fy analyzed similar data which 
comparable obtained when they used the so 
used, qu e those obtained when complete plus fragmentary ‹ 
ight of this we have utilized the data from all patients from 
We obtained test scores. When statistical comparisons required 

In Tati We have restricted the group and have noted the restriction. 
Come for A l is given the relevant data as to diagnosis, sex, age, and out- 
tained е he four experimental load groups. We tested the data which we 
any consist, see if sex, age, diagnosis, or outcome influenced the results in 
Stent fashion. The correlation between age and CFF was —0.39 
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(p « .01) and between age and changes produced by the loads was —0.19 
= .05). There seemed to be some tendency (though not significant) 
wit e CFF measures obtained at the Pre-ECT session to be associated 
outcome, but when age was held constant this tendency became less 
rather than greater. 
E. RESULTS 


1. The Effect of Electroconvulsive Therapy 


ы ENS was tested twice at all test sessions, first without a physio- 
ee “a and then again (during the following 90 mins) with. load, 
усі in absorption of 0.40 mg nitroglycerin, intravenous injection of 
(cold ose of Evipal, or while holding one hand immersed in ісе water 
нее test). The scores obtained without load at the During test 
final ces 6-12 ECT treatments) and at the Final session (after the 
Table 2 treatment) represent the effect of ECT on these measures. In 
age SD the Eroup шар» and standard deviations, together with the aver- 
sion ( of the individuals composing each group, obtained at each test ses- 
Or de D load) are given for each of the test scores. The mean scores 
significa eligi and choice reaction-time (D- Jr B-time) were changed 
to the a i (p < 0.01) when the During and Final scores were аа wn 
ату CT scores. The SD measures for these tests were also markedly 
h or the During and Final sessions. 
altered Bow: and SD of the scores for B-time | А i 
Sis shoy аи at the During and Final test sessions. Further ks D 
signifie wed that the B-time and Number of taps scores were not affecte 
А he Ta by any of the loads employed. It was found that in certain 
oad comparisons the summing of the D-time and B-time scores 

"Mex B-time), which gives a measure that traditionally has been called 


choj, 
» i H . B B H 
рагы reaction time, gave an increased statistical significance to certain com- 
o 
. D$ over that given by D-time alone. Hence, we have dropped from 
B-time, and Number 


ls re с 
Port any further consideration of the D-time, 


and Number of taps were not 


(ane Scores and have dealt only with the CFF and choice reaction time 
Sin. Scores, | 
nificant the group means and SDs for CFF and CRT were changed sig- 
rise to E by ECT, we were interested in the number of patients who gave 
Ures at ese changes. Of the 58 patients from whom we obtained CFF meas- 
Patients | * During session, 76 per cent showed a lower score. Of the 59 

66 per cent had a slower 


Score, a whom CRT measures were secured, 
Session f the 43 patients (CFF) and 45 patients (CRT) at the Final 


> these percentages were 79 and 62, respectively. Using complete 
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data and the method of fiducial limits for determining significance ios 
it was shown that the change (loss) at Final compared to A а 
was significant at the .05 level of probability for 71 per cent of De 
viduals for their CFF score and for 54 per cent for their CRT score. 


, » X m H the 
solid data and critical ratio method (14) for determining significance, 
percentages were 74 and 47, respectively. 


TABLE 2 GSP кк BRE 
NUMBER OF PATIENTS, MEAN, Group STANDARD DEVIATIONS, AND AVERAGE S 
INDIVIDUALS FOR EacH Test AT EACH Tesr Session WHEN No Loap HAD 
Been UTILIZED. *(p < 0.01) 


Session 
Pre-ECT During Final Post-2 wk Post-3 wk Pe 
Flicker-fusion score in cps 


4 wk Post-6 wk 


43 
N 58 58 48 55 53 52 -— 
Mean 4126 39.521 39.06 — 3232 3203 32.66 p 
Group SD 417 473 4.73 3.95 3.98 3.52 ce 
Average SD 88 .99 1:27 .81 23 78 2 
Decision time in milliseconds 5 
N 59 60 55 56 55 54 d А 
Меап 379.9 459.8* — 4684* 3493 338.2 327.7 а 
Group SD 120.0 204.3 203.0 81.6 77.3 69.0 E 
Average SD 81.2 1224 134.7 64.8 62.2 51.6 

Ballistic time in milliseconds 45 

N 59 60 55 56 55 5+ 2112 
Mean 257.1 259.5 248.7 211.2 2214 217.8 Me 
Group SD 97.7 106.0 106.1 $2.2 83.3 86.6 aka 
Average SD 44.5 45.5 43.3 36.9 30.4 28.7 k 
Choice reaction time (D- + B-time) in milliseconds 

N 59 60 55 56 55 54 os 
Mean 637.2 7202 — 717.2 5630 554.3 536.3 р 
Group SD 203.0 282.0 279.0 151.0 146.0 161.0 uos 
Average SD 79.5 132.5 138.0 77.3 70.8 60.1 56; 
Number of taps in three seconds 

N 59 60 54 56 55 54 35 д 
Меап 13.8 15.2 15.6 16.5 16.6 16.6 T P 
Group SD 3.8 3.5 3.6 3.3 34. 2:9 0 
Average SD 11 1.0 12 12 9 9 } 


In brief, one may say that ECT brought about an increased variability 
and a significantly 


lowered flicker-fusion threshold and choice reaction-time 
in the group scores of psychiatric patients. In terms of individual patient? 
a lower CFF score (statistically significant) was shown by about seven a 
of every 10 patients and a prolonged CRT score (statistically significant) 
was shown in about half of the patients. Two weeks after ECT had bee? 
discontinued neither 


in Pipe ‘ferences 
CFF nor CRT scores showed significant difference 
(residual effects) in comparison to scores obtained before ECT. 
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2. The Load Effect of Evipal 


It will be recalled that the load effect of Evipal (regular) referred to 
tests made 24 hours after the ECT treatment while Evipal (special) re- 
ferred to tests made 5 to 6 hours after the ECT treatment. Since some of 
the patients appeared somewhat confused or dazed 5 to 6 hours after ECT, 
it was thought that these two methods might yield different results at the 
During and Final sessions. Examination of these data showed that there 
Were no statistically significant differences in the group scores between the 
regular and special procedures. Hence, we have combined these data and 
analyzed them as Evipal load irrespective of whether the test was given 
5-6 hours or 24 hours after ECT. 

Table 3 gives the mean CFF score in cps and mean CRT score in ms 
for each test session without load and with load, together with the num- 


b Н А ae 
er of patients whose scores showed a gain or a loss in either score after 


Evipal had been injected. The increase in the group mean CFF after 
This plus 


Evipal injection at the Pre-ECT session amounted to 0.7 cps. 


the fact that 22 of 36 patients showed an increased score at this session was 


the only comparison of particular interest but neither of these changes were 
hat speedier CRT 


Statistically significant. The Evipal produced a somew 
group mean at the first three test sessions but the change was not statisti- 
cally significant at any session either for the group or for the number of 
individuals. a 
wee (2) reported that in 76 out of 77 instances w i 
ed after ECT the CFF was 2 F.U. (1.26 cps) lower after one-tenth dose 
mies a had been administered than when no evipan had been given. з 
м4 od he believed accentuated the changes induced by ECT since the Y 
na s did not occur before ECT had been given and the differential di 
ast more than six days after the final ECT treatment. 
Е Had our Evipal-CFF findings been in accord with Berg’s, the number who 
ae and who lost at che During and Final sessions (Table 3) should 
"een something like 1 and 33 and 1 and 29, rather than 18 and 16 and 


here CFF was meas- 


16 
i 14 which we did obtain. 
of E "ud there were 172 individual measures of CFF after one-tenth dose 
ing poe had been given and where ECT had not been administered dur- 
"Vip ч Previous 14 days. These may be compared to 65 instances when 
the p Was administered within 24 hours after an ECT treatment. Of 
at showed some loss in CFF 


Scor 
“and of these 76, 36 (21 per cent) h 


Score 
at the "No load" test. Of the 172 insta 


nces, 126 showed losses of 
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p 1.26 cps, which figure Berg had considered beyond the range of 
lado at à in non-brain injured persons. That is, a blind diagnosis on the 
t de in CFF after injection of Evipal (uncomplicated by ECT) 
шу, e resulted їп а 15 per cent incidence of false diagnosis of brain 
A. 2 65 determinations of CFF made within 24 hours of an ECT treat- 
Ше 3 pm were 34 gains, 30 decreases, and one no change in scores. Of 
MIS ak 2x 16 (53 per cent) were greater than one $D of the mean 

e “No load" test. Of the 65 determinations only 14 (22 per 
That is, 22 per cent of the 


cen 
t) were decreases of 1.26 cps or more. 
while 78 per cent failed 


syi iiia after ECT met Berg's criterion, 
о. 
т. n 171 instances where CRT su ; | 
14. days E pm ECT had not been administered during the preceding 
Jh A these, 48 per cent showed an increased speed of response 
eee a E» iseconds of elapsed time) after Evipal injection, and 49 per 
kiss he response, while 3 per cent were unchanged. In the 70 in- 
Жыры ere {һе Evipal comparisons were made within 24 hours after ECT, 
changed goes faster, 4 per cent were slower, and 2 per cent were un- 
- Evidently, Evipal had no differential effect on CRT no matter 


Whet yu s 
Whether ECT intervened or not. 


measures were made after Evipal 


3. The Load Effect of the Cold Pressor Test 

at holding the hand in ice 
Steinhaus and Kelso (17) 

t healthy persons. Lan- 

bservers, found in 26 
pressor test. 

are summarized 


one Brown (6) first demonstrated th 
Teported ^ in a quick rise in blood pressure. 
is, Claus at a cold hip bath raised the CFF in mos 
of 27 us and Сјеѕуік (11), using three healthy ol 
| © кє parisons that the CFF was raised by the cold 
in Table Pay of the use of this test in the present study | 
Very nearly The CFF and CRT group means at every test session were 
Pressor te y the same (considering the size of the SD) during the cold 

St. The number of individuals who gained or lost on CFF was 


chan 
ЕС Wed from 7-4 to 1-7 which was not significant. (x? test), when Pre- 
'Taking the 23 instances where 


the __ 45 compared to Final (ECT) session. 


e Col d 
incre Pressor test was administered uncomplicated by ECT, there were 
а ases and 11 d the 20 tests where comparisons were 
© at th ecreases. 
9 9 increased and 11 decreased. 


9r the 2 During and Final sessions, 
ed and 3 CRT comparisons not comp 
16 (70 per cent) lost in spee 


licated by ECT, 7 (30 per cent) 


Rain 
d, while for the 20 comparisons 
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" CNN i vho lost 
obtained at the During and Final (ECT) sessions there were у we ена 
and 10 who gained. The change in distribution of gainers and lo 
not significant. | 2: —" 

In general the cold pressor test did not change the CFF. It ten ipea 
the Pre-ECT session to prolong CRT time, but the tendency w i 
: . i 
tistically significant. The use of the cold pressor reaction as a de 


^p 5 "s$- 
accentuate the changes in CFF and CRT produced by ECT was not succe 
ful. 


4. The Load Effect of Nitroglycerin 


Krasno and Ivy (10) reported that among 206 patients without on 
of cardiovascular disease all gave a decrease in CFF within four to five ss 
utes after а 0.4 mg nitroglycerin tablet had been dissolved under the an e 
Among 216 patients with various cardiovascular conditions all showe bie 
increased CFF after sublingual absorption of 0.4 mg nitroglycerin. sag 
quent investigators (4, 5, 7, 8, 9, 11, 15) have reported that in persons я 
from cardiovascular disease from 21 per cent to 94 per cent of the a 
investigated gave a decrease in CFF in response to the administration ke 
nitroglycerin, while among groups of patients suffering from ио БГ 
diovascular disease from 48 to 97 per cent of them showed an increase 
CFF following the administration of nitroglycerin. . T 

All patients in the present group were free from any known evidence 
Cardiovascular disease. Table 3 presents the load 
each test session for both CFF and CRT. 
did not affect the mean CFF scores 
not complicate the comparisons, 
number of individuals who gained 
none of these shifts was s 
patients there were 
nitroglycerin, could 
vious two weeks, 


effect of nitroglycerin at 
It is evident that nitroglyce 
either when ECT' complicated or di 
There was some shifting about of the 


А ions, but 
or lost at particular test sessions, 
tatistically significant. 


: ] 
Among this group of 
78 occasions where С. 


ЕЕ comparisons, with and without 
be made where ECT had not occurred during the a 
Of these 78 comparisons, 36 (46 per cent) were пасе 
decreases, and 10 did not change. "There were 33 instance? 
Where the test y ithi 
cent) showed a 
Evidently wheth 


2 es score 
ange in the CRT group mean $ 
before and 


t 
+ е. s tes 
Ycerin was not significant at any 
Session. he SD 
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Fe, CEDE, Uis vid Final test sessions ranged from 230 to 300 ms. 
ке The =. the individual SDs for these sessions ranges from 122 to 180 
кы oe ^ ^ SDs and average individual SDs for all four Post- 
dn dT n. ii) SS half as great as for the first three sessions. Evidently, 
qu нен pow subject to practice and had, comparatively speaking, a 
otia ом l a owever, at the Pre-ECT test session nitroglycerin brought 
This Ee id aq time in 16 persons, and a slower time in six persons. 
dite ое the number of persons who gained or lost was reversed 
бе 7 pia test sessions and in each instance the comparison with 
БОАБ, "E by the x test, statistically significant at the .05 level of 
PER. cum jut. Í he Pre-ECT comparisons with Post-3 wk and Post-4 wk 
The i atistically significant.) | | 

lethe ra owt for individual patients were next examined to see 
i thew doe c нд іп ORT scores following nitroglycerin were significant 
sis ун particular patient. At the Pre-ECT session. nitroglycerin 
the indes y an increased speed of reaction-time greater than the SD of 
aid Final Я without the load in three of the 22 patients. At the During 
three oid ÉL where 22 and 20 persons, respectively, were involved, 
[A ot ан down more than one SD by the nitroglycerin. At the 
SD чийет ein CLT patients), one gained and five lost more than one 

е load. If this nitroglycerin effect on CRT is referred to group 
hose scores were changed more than one 


means 
5, or to the number of persons w 
nges in reaction time 


N М 

ae le wwe be concluded that few significant cha r 
plete ders buted to nitroglycerin. But despite the lack of this more com- 
who haat the fact remains that the Pre-ECT distribution of individuals 
at the Duri or lost during the period of nitroglycerin effect was reversed 
Weeks Seri з and Final sessions, and the reversals lasted for at least six 
offer, the ECT treatments. We have, at present, no explanation to 

F. Discussion 


Two po; 
o Е К ; 
Points deserve comment; first, the effect of ECT on the flicker-fusion 


thresh 
sho] à И ; 
d and on reaction time, and, second, the failure of the load proce- 


Ure t 
o А a 
thi Produce an accentuation of test scores. In a previous report from 


s 
time Cae (12) we found that ECT did not alter CFF or reaction 
Ple of wae fashion. This was attributed to the fact that the sam- 
О мөм was small and that most of the group were suffering from 
5. The present investigation indicates that seven out of 10 patients 


Show, 
ed а zs s 
a significant decrease in CFF both after six to 10 ECT treatments 


and af 
atte 9 X. ad 
r 20 treatments. Based on this sample of 63 unselected psychiatric 
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not a procedure which can be done in a casual fashion by ü € shine 
perimenter. Getting thresholds is deceptively easy. As a ы A fire 
an observer will give 10 or more successive measures which vary о 
among themselves, so adding to the deception. Only when one _ : я pera 
number of demonstrated determinants of this threshold, the fact o ns e 
variation in threshold between individual observers, the fact that jd e 
most experienced and reliable observer will occasionally provide a P e 
measures quite outside of his ordinary performance for which по enone 
explanation can be found; and finally the ease with which suggestion, nnd 
tion, changes in attitude and the like, may alter any series of d 
only then can one properly evalüate a change in the level of the flicker-fus 
shold which may occur. 
E reaction-time experiment is equally deceptive, particularly because of 


"s 

В á s one's 

its simplicity. After a get-ready signal a light flashes and one moves o 
finger as rapidly as possible over a distance of a few 


inches to a spot beneath 
the light. 


This seems a very simple response. But as the present мараган 
showed (together with some hundreds of previously published studies) т 
was а very large inter- and intra-individual variability in the speed of t 
movement. — ld 
Because of interindividual variability of both CFF and CRT, it wou 4 
be highly desirable to be able to utilize a method like that which Berg, Té 
which Krasno and Ivy, proposed, if it were available and dependable. 


1 А sition 
each person could “serve as his own control" we would be in a better po 
to evaluate experimental findings. 


tain whether a patient who respond 
pected under certain standardized 
or whether he has alway 
CRT measures before 


safe to attribute the c 
only "after" 


There is no way at present of being cel 
ls with a CFF much lower than that edi 
conditions has suffered from head injury 
s had a low CFF. When we have CFF and/ = 
‚ during, and after ECT or psychosurgery, it seem» 
hanges in Scores to brain injury. But when we p 
measures, deviation from a group mean score does not form an 
sound basis for comparison. The search for a satisfactory reference Ро!" 
will have to be continued. 


С. SumMary 
Critical flicker-fusi 


" ur iof А Н D 
obtained from a Eroup of psychiatric hospital patients before dinem. 
vulsive therapy, during the course of the treatments, within 24 hours im 
the last treatment, and at intervals of two, three, four, and six weeks а 


ч се 
the last treatment. е patient was tested twice, s 
к E 5 А * е 
without load, and once with load. The physiological loads employed W 


; TS were 
on threshold and choice reaction time measurements V 


At each test session th 


T 
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(а) one-tenth dose of Evipal, (b) absorption of 0.40 mg tablet of nitro- 
elycerin, or (c) holding the hand submerged in ice water (cold pressor test) 
during the test performance. 

Flicker-fusion and choice reaction time group mean measures were de- 
creased significantly (p « 0.01) during the course of and at the end of the 
Series of electroconvulsive treatments. The decreases in means were no 
longer apparent two weeks after the ECT treatments were finished. 'The 
decrease was shown at a significant level by 74 per cent of the patients for 
the CFF score and by 47 per cent of the patients for the CRT score. 

The intravenous injection of one-tenth dose of Evipal did not accentuate 
the changes in scores brought about by ECT. ‘The cold pressor test failed 
to change either the CFF or CRT scores in any significant fashion. The 
absorption of nitroglycerin did not systematically affect the CFF, but it did 
Produce a change (probably significant) in CRT during and after ECT 
treatments. No explanation for this particular change was advanced. 
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LYSERGIC ACID DIETHYLAMIDE (LSD-25): XVII. TOLER- 
ANCE DEVELOPMENT AND ITS RELATIONSHIP 
TO A THEORY OF PSYCHOSIS*! 


The Biological Laboratory, Cold Spring Harbor 


Н. A. Авклмѕох, M. E. Janvik, M. H. Goris, ахо М. W. HirscH 


A. INTRODUCTION 
The first observations recognized as the development of tolerance to 
lysergic acid diethylamide (LSD-25) are apparently those of Isbell eż al. (6) 
who studied drug addicts at the NIMH Addiction Research Center. From 
ae data it can be said that LSD-25 is its own best antidote. 
The Purpose of the present experiment was to determine how lysergic 
acid diethylamide antidotes itself, that is, evokes tolerance under two con- 


ditions; (a) high doses repeated daily and, (^) low doses increased on suc- 
cessive daily administration Another purpose was to determine Whether 
deministration of d-l-brom lysergic acid diethylamide (BOL-148), an Г 
Bis ar would evoke tolerance to LSD-25 given the following day. We 
У ound a marked diminution of response to successive administrations of 
а: as measured by direct observation and Бу our questionnaire (2). 
BOL-148, however, did not noticeably inhibit the usual LSD-25 response. 
P Savage (8) studied the therapeutic effects of LSD-25 on depressed pa- 
ents, Starting them “on an oral dose of 20 micrograms, which was increased 
daily to a point where a definite psychophysiological effect could be ob- 
Served," he then gave that dose daily for one month and drew the follow- 
'N& conclusion: "Improvement obtained during the course of LSD therapy 
Was not greater than that obtained without its use in comparable cases.” 
Ong findings in the present experiment suggest that the anticipated thera- 
Peutic effects of LSD-25 did not appear due to the development of tolerance. 
ovell et al. (7), in reporting no side effects from LSD-25 given in in- 
ee doses for 9-11 days, apparently were not aware of the “autodoting” 
“Пес of the drug. This phenomena can also be found by a careful study 


of 
an anik of Frederking (4). Hoch, Cattell, and Pennes (5) found that 


* * | : А | 
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some patients who received LSD-25 responded inconsistently from experi- 
ment to experiment, while others gave similar responses. The variant 
results may be related to the time interval between experiments and develop- 
ment of tolerance. 

B. METHOD 


1. Subjects 


Three subjects were used in this experiment. All had served as subjects 
at least six times and as many as 50 times before the present experiment. 
Subject 4 was a 26-year-old female weighing 145 pounds. Subject B was 
a 38-year-old male whose weight was 170 pounds. Subject C was а 39-year- 
old female, weight 132 pounds. All subjects were in good health, and all 
were college graduates. 


2. Experiments 


Subject Æ received 100 micrograms of LSD-25 at 10:00 л.м. on ie 
consecutive days. Five days later she received 100 micrograms of LS8D-7 
at 9:25 A.M. 


Subject B received 100 micrograms of LSD-25 at 7:00 р.м. on three 
consecutive days. In a second series of experiments he received five micro 
grams of LSD-25 at 9:30 a.m. and at 8:00 p.m. of the first day, 10 micro- 
grams at 9:45 a.m. of the second day, and 25 micrograms at 9:45 i 
and at 8:30 р.м. of the third day. On the fourth day he received 75 ep 
grams at 10:30 A.M., and on the last day, at 10:40 A.M., he received 10 
micrograms of LSD-25. 

Subject C also participated in two series of experiments. In the des 
series she received increasing doses of LSD-25 beginning with five muere 
grams administered at 9:00 л.м. and 5:30 p.m. The following day she S 
ceived 10 micrograms of the drug at 8:30 л.м. and 5:30 p.m. On the ios 
day she received 20 micrograms of the drug at 9:00 a.m. and 4:30 P.M. or 
the fourth day, she received 50 micrograms at 10:30 A.M., and on the ая 
day, 75 micrograms at 9:00 А.м. In the second series of experiments se 
subject received 100 micrograms of BOL-148 at 11:30 a.m. and 6:30 a 
The next day she received 100 micrograms of BOL-148 at 9:00 ap 
and 10:00 p.m. She received 25 micrograms of LSD-25 at 9:00 Р.М 
the third day. 

C. PROCEDURE 


: . А was 
The subjects had little or no food before receiving the drug which e 


. i t 
given orally in 75 cc of tap water. Following ingestion of the drug 


Е . : an: and: 
subjects responded to a questionnaire 14 hour after receiving the drug 
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ооз at four hourly intervals tienen fiy The questionnaire con- 

marl P inquiring about the subject's physiological and perceptual 

fms T ү iun uced in a previous paper (3). Positive responses ranged 

Subjects also HER a а a gend ше ERO D ой 

motor behavio, cated ч et er айша or not, in the following psychic areas: 

ш) » control, consciousness, concentration, mood, attitude toward 
» Orientation, memory, and hallucinations. 


D. RESULTS 


Жл of responses given during each experiment and the specific 

ET wnt ue are summarized here. The results obtained from each sub- 

inh € reported separately. Statistical analysis and grouping of the 
5 not warranted with so few subjects. 


1. Subject й 


This sub; . е. а g 
Bind his subject received 100 micrograms of the drug on six successive days 
tha nce again five days later. Table 1 indicates the psychic areas in which 

Nges wor, à à 

1505 were reported and the total number of times psychic changes were 


N TABLE 1 
(Sub; UMBER or Times SUBJECT A REPORTED CERTAIN PSYCHIC (CHANGES | 
Ject was questioned six times during each of seven experiments with 100 
micrograms of LSD-25.) 


Number of times changes were reported 
Day 
= Area 1* 2 3 4 5 6 li 
2 бог behavior 4 0 0 0 0 0 б 
$. geo mal 0 0 0 0 0 0 0 
+. QOnsClousness 0 0 0 0 0 0 0 
5. Тош ation 0 0 0 0 0 0 0 
К, 0 0 0 0 0 0 
At ч 0 

7. кыы toward environment 0 0 0 0 0 0 0 
8. Menga л 0 0 0 0 0 0 0 
9. Wales... 0 0 0 0 0 0 0 

lICinations 3 1 0 0 0 0 0 
Ses UR @ 1 0 0 0 0 0 


ts " 
ubje a r " 
Ject was questioned only five times on this day. 


re 
were nei the day. The subject was questioned six times. There 
9n the jo on the first two days and changes in motor behavior 
Figure T day. On subsequent days the subject was normal in all areas. 
Shows the total number of questions receiving positive responses 


Wing 
8 each question period on each experimental day and the total number 


res) 
Ponses made each day, 
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The subject responded at 14, 134, 214, 314, 434, and more than +12 
hours after receiving the drug, except on the first day when there was no 
response during the last interval The boxed insert on the figure shows that 
the total number of responses went from 30 to 13, to 15, and to 7 on the 


а 
= 3 
5 4 
ë B 
ы 6 
5 B 
z s РЕ | 
£ ^ \ / 
© ` — t 
Fi \ = -— 
E j 
z _ 1 
z 
2-6 pav Me DAY am DAY Sis par Gin DAY nomoar 


TIME OF RESPONSE, ІН HOURS AFTER LSD-25 
FIGURE 1 TEENS 
Total number of positive questionnaire responses given by Subject 7 on du 
during each of seven experiments. The subject received 100 micrograms of LSD-? 
on six successive days and again after five days. 


first four days, and then up to 10 on the fifth, and 13 on the sixth. Five days 
later, when the subject again received 100 micrograms of LSD-25 she gave 
a total of 19 responses. On the fifth day a decreased response occurred 
only during the first 24 hour. The maximum number of responses given 
during the last three intervals was two on all but the first day. On the 
eleventh day the number of responses given was greater than on the second 
day (except for the first 1⁄4 hour) but not as great as on the first day. 
The hourly responses to each question on each experimental day 
graphed in Figure 2. Where the same response was given on more than one 
day, the curves appear beneath each other. Only those questions receiving 
at least one positive response appear on the graph. Two questions receive 
positive responses during every experiment, but with varying frequency * 
(No. 35) “Is your eyesight blurred?," and (No. 42) "Do you tremble !n* 
side?” Blurred eyesight was least frequent on the sixth day, while inner 
trembling was least prominent on the fourth day. The greatest response was 
given on the first and seventh days. Some symptoms, awareness of heart- 
beat (No. 19), heartbeat faster than usual ( No. 20), and moist palms (Ne 
24), were reported only during the first experiment. Others, lips drawn 
back as if smiling (No. 12), diplopia (No. 37), and shapes 4" 
colors altered (No. 38). reported during the first few days disappeared сот” 
pletely in the middle days and reappeared on the sixth day. Опе symptom 
objective vertigo (No. 14), was reported only on the first and fifth day* 


are 


— ——À e 
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Two symptoms, headache (No. 13) and dizziness (No. 15), appeared only 
in the later experiments. The magnitude of the responses seemed to vary 


with their frequency. 


37 ooi Gia 39 ре, т сечова 42 INNER TREMBLE 


q 
E 4 \ 
(УЧЫ ЧЫ 
j^ RN N DAY 


20 TACHYCAROR 24 MOST parys 35 BLURRED EYESONT 


— ү" "cw 9 PA PITATIONS 


SUBJECTIVE RATING OF INTENSITY OF SYMPTOM 


„йылдан MN a re M 
--— 2x 3 123 4 4 1234 4 123 4 4 


TIME OF RESPONSE, IN HOURS AFTER LSD-25 


Subject FIGURE 2 m — 
of th Jective rating of intensity of each symptom reported by Subject d on Section 
сезү, questionnaire, The subject received 100 micrograms of LSD-25 on six suc- 

© days and again after five days. 


2. Subject B 


„This subject received 100 micrograms of LSD-25 on three successive days. 
€ Shows that during the first two there were changes in all psychic 
alterati one: no hallucinations occurred. On the third day there were 

ations only in consciousness, concentration, and mood. 
There 
fon total of 64, 37, and 21 positive responses on the three days, respec- 
the pe Comparison of the time curves for these days clearly demonstrates 

о; айу decline. Specific hourly responses made to each question appear in 
aoe +. Only those questions receiving at least one positive response are 
e e The symptoms reported on all three days were: feeling of chok- 

9. 3), headache (No. 13), moist palms (No. 24), blurred eyesight 
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(No. 35). difficulty in focusing vision (No. 36), inner trembling (No. 42). 
weakness (No. 43), and fatigue (No. 44). Some symptoms were reported 
only on the first two days: decreased salivation (No. 5), objective vertigo 
(No. 14), dizziness (No. 15), unsteadiness (No. 16), sweating (No. 21), 


TABLE 2 
NUMBER OF Times SUBJECT B REPORTED CERTAIN PSYCHIC CHANGES 
(Subject was questioned five times during each of three experiments with 100 
micrograms of LSD-25.) 


Number of times changes were reported 
Day 
2 3 


Area 


Motor behavior 
Control 
Consciousness 
Concentration 
Mood 
Attitude toward environment 
Orientation 
Memory 
Hallucinations 
Total 


Senay юг 
сә © м uw) v) 4 v D шз Ww 
С © ш v) м b) Чә v шз Гә 


N 
N 


DAY| TOTAL NUMBER 
POSITIVE RESPONSES 
64 


37 
2! 


NUMBER OF POSITIVE RESPONSES 
о > o o o R * 
| 


1 3 D 2 3 1 


Ist DAY 2nd DAY 3rd DAY 
TIME OF RESPONSE, IN HOURS AFTER LSD-25 
FIGURE 3 


Total number of positive questionnaire responses given by Subject B on Section I 
during each of three experiments. 'The subject received 100 micrograms of LSD-25 
on three successive days. 


» 


D 
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warmth (No. 22), photophobia (No. 39), apparent closeness of objects 
(No. +0), and a dream-like feeling (No. 46). On the first day, only, the sub- 
ject reported dry taste in mouth (No. 8), lips drawn back as if smiling 
(No. 12), awareness of heartbeat (No. 19), pressure in ears (No. 32), 


У 
а чамам омол 
з 
2 

' 
о 
5 
PETITES m 

3 
2 

l ыз T 
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SUBJECTIVE RATING OF INTENSITY OF SYMPTOM 
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т 3 3 
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TIME OF RESPONSE, IN HOURS AFTER LSD-25 


FIGURE 4 


Subjective rating of intensity of each symptom reported by Subject B on Section 1 
of the questionnaire. The subject received 100 micrograms of LSD-25 on three suc- 


Cessive days. 


and things seemed too far away (No. 41). Irregularly appearing responses 
Were, increased appetite (No. 6), dry palms (No. 25), drowsiness (No. 45), 
and anxiety (No. 47). 'The responses generally appeared with less fre- 
quency and intensity on successive days. 

In the second series of experiments for this subject he received increasing 
doses of LSD-25 on five successive days. The psychic changes which occurred 


are enumerated in Table 3. Not until the fourth day, when 75 micrograms 


of the drug was administered, was there a psychic change; the subject re- 
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ported a slight decrease in concentration. After 100 micrograms of LSD-25 
a decrease in consciousness, slight confusion, and a feeling of remoteness from 
the environment were reported. 


TABLE 3 
NUMBER OF Times SUBJECT B REPORTED. CERTAIN PsycHIC CHAN 
(Subject was questioned six times during each of seven experiments with increasing 
doses of LSD-25.) 


ES 


Number of times changes were reported 
Day and dose 


Area 1-5 ug. 1а-$ нщ. 2-10 15. 3-25 ug. 3a-25 ng. 4-75 pg. 5-100 pg- 
1. Motor behavior 0 0 0 0 0 0 0 
2. Control 0 0 0 0 0 0 0 
3. Consciousness 0 D ü ü 0 0 1 
4. Concentration 0 0 0 0 0 2 1 
5. Mood 0 0 0 0 0 0 0 
6. Attitude toward 
environment 0 0 0 0 0 0 1 
7. Orientation 0 0 0 0 0 0 0 
$. Memory 0 0 0 0 0 0 0 
9. Hallucinations 0 0 0 0 0 0 0 
0 0 0 0 0 2 3 


Total 

Figure 5 shows the number of positive responses during each experiment. 
During four of the seven experiments there were none. After 75 and 100 
micrograms the subject gave six positive responses. He did indicate that 22 
hours after receiving 10 micrograms of the drug he could detect its pres- 
ence. "The particular responses made are given in Figure 6. Under 25 micro- 
grams of the drug, given in the morning, he reported. drowsiness (No. 45) 
and awareness of the presence of LSD-25. Under 75 micrograms the sub- 
ject reported difficulty in focusing his vision (No. 36), photophobia (No. 


NUMBER Of POSITIVE RESPONSES 
Р p 
les 
EE 
> | 


—— а pep abe ЕНЕР Ч 
k i" DAY d ^4 DAY d Уға DAY = aoar Sth DAY 
TIME OF RESPONSE, IN HOURS AFTER LSD- 25 
FIGURE 5 
Total number of positive questionnaire responses given by Subject B on Section I 
during each of seven experiments. The subject received increasing doses of LSD-25 
on successive days. 
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39), inner trembling (No. 42), and drowsiness (No. 45). After 100 micro- 
vd he reported feeling of choking (No. 3), unsteadiness (No. 16) 
blurred eyesight (No. 35), inner trembling (No. 42), fatigue (No. 44), 


and drowsiness (No. 45). 


puorornon a mm 


-nusu 


mn 


SUBJECTIVE RATING OF INTENSITY OF SYMPTOM 


Micron oos cei 
' 2 3 4 ' ? 3 4 
TIME OF RESPONSE, IN HOURS AFTER LSD- 25 

FIGURE 6 
Subjective rating of intensity of each symptom reported by Subject B on Section I 
of the questionnaire. The subject received increasing doses of LSD-25 on successive 


days, 


3. Subject C 
Subject C also received increasing doses of LSD-25. The changes which 
occurred in the psychic areas appear in Table +. No changes were reported 
until the fourth day, when the subject received 50 micrograms of the drug 
in motor behavior, control, concentration, and a 


Under 100 micrograms she re- 
and a de- 


and reported impairment 


detached attitude toward the environment. 


Ported impaired codrdination, decreased ability to concentrate, 


tached attitude toward the environment. 

Figure 7 shows the total number of positive responses at each hour and 
each day. Under 5 and 10 micrograms of LSD-25 the subject gave no 
administration. Under 20 micrograms of the 


Positive responses at either 
1 of six responses. The same 


drug, taken in the morning, she gave a tota 
positive response. Under 50 micro- 


dose given in the evening evoked no 
grams of LSD-25 on the following day, there was a total of 11 responses 
and under 75 micrograms there were 14. 
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The specific responses made under each dose are graphed in Figure 8. 
After the first dose of 20 micrograms of LSD-25 Subject C reported slight 
nausea (No. 2), dizziness (No. 15), heaviness of hands and feet (No. 30), 


TABLE + 
NuMBER ОЕ Times $ивуЕст C REPORTED CERTAIN PSYCHIC CHANGES 


(Subject was questioned five times during each of eight experiments with 
increasing doses of LSD-25.) 


Number of times changes were reported 
Day and Dose 


Е; 


Агеа ^ ^ è E c © = S 
^ z p а н z s E 
I ei a e a + ^ 
1. Motor behavior 0 0 0 0 0 0 1 1 
2. Control 0 0 0 0 0 0 1 0 
3. Consciousness 0 0 0 0 0 0 0 0 
4. Concentration 0 0 0 0 0 0 1 3 
5. Mood 0 0 0 0 0 0 0 0 
6. Attitude toward 
environment 0 0 0 0 0 0 1 2 
7. Orientation 0 0 0 0 0 0 0 0 
8$. Memory 0 0 0 0 0 0 0 0 
9. Hallucinations 0 0 0 0 0 0 0 0 
Total 0 o 0 0 0 0 4 6 


and weakness (No. 43). Under the second dose of 20 micrograms there 
were no positive responses. The symptoms reported after 50 micrograms 
of the drug were: unsteadiness (No. 16), peculiar feeling in hands and 
feet (No. 29), heaviness of hands and feet (No. 30), apparent alterations 


DOSE T TOTAL NUMBER) 


_| Positive RESPONSES | 
s о | 
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v -— | N 
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| \ 


NUMBER OF POSITIVE RESPONSES 


2 20 
Ist DAY 2^4 DAY зна DAY 4m DAY Sin DAY 


TIME OF RESPONSE, IN HOURS AFTER LSD-25 
FIGURE 7 . 
Total number of positive questionnaire responses given by Subject C on Section I 
during each of eight experiments. The subject received increasing doses of LSD-25 
on successive days. 
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in shapes and colors (No. 38), inner trembling (No. 42), weakness (No. 
13), and a dream-like feeling (No. 46). 

Under the highest dose (75 micrograms) some symptoms appearing un- 
der 50 micrograms were reported : unsteadiness (No. 16), peculiar feeling 


43 WEAK 44 FATIGUE 45 DROWSY 46 DREAM-LIKE 
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FIGURE 8 
of each symptom reported by Subject C on Section I 


Subjective rating of intensity 
of the questionnaire. The subject received increasing doses of LSD-25 on succes- 


sive days. 
in hands and feet (No. 29), heaviness of hands and feet (No. 30) apparent 
alterations in shapes and colors (No. 38), weakness (No. 44), and dream- 
like feelings (No. 46). In addition to these responses, numb lips (No. 
11), lightness of hands and feet (No. 31), fatigue (No. 44), and drowsiness 
(No. 45) were indicated. Most responses were made 114 hours and some 
were made 2% hours after the drug. 


In the second series of experiment: 
of BOL-148 four times; then 25 micrograms of LSD-25. During the first 


s this subject received 100 micrograms 
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experiment there were changes in motor behavior, control, and concentra- 
tion (see Table 5). There were no psychic changes during the subsequent 
experiments. 
TABLE 5 
NUMBER oF Times SuBJECT C REPORTED CERTAIN PsycHic CHANGES 
(Subject was questioned six times during each of four experiments with 100 micro- 
grams of BOL-148 and a fifth experiment with 25 micrograms of LSD-25.) 


Number of times changes were reported 


Day 

Area 1 la 2 2a” 3 

1. Motor behavior 3 0 0 0 0 
2. Control 2 0 0 0 0 
3. Consciousness o 0 [n ü (0 
4. Concentration 3 0 0 0 0 
5. Mood 0 0 0 0 0 
6. Attitude toward environment 0 0 0 0 0 
7. Orientation 0 0 0 0 0 
5. Метогу 0 0 0 0 0 
9. Hallucinations 0 0 0 0 0 
Total 8 0 ü 0 0 


Figure 9 shows that there were five positive responses following the first 
administration of BOL-148, nine after the second, five after the third, and 
none after the fourth. Under LSD-25 there was a total of 12 positive re- 
sponses. No positive responses were given during the first 1⁄4 hour. 


POSITIVE RESPONSES 


| ОАҮ | TOTAL NUMBER 


NUMBER OF POSITIVE RESPONSES 
o - № Л > wn 
T T- T ЖС 


—— NO RECORD 
“Tease ebd ERE, NEN 
2 
3 


tg 3 а ат TETE 4 1 +k 
Ist DAY Б 2nd DAY 29 rd DAY 
TIME OF RESPONSE, IN HOURS AFTER DRUG 
FIGURE 9 


Total number of positive questionnaire responses given by Subject C on Section I 
during each of five experiments. "The subject received 100 micrograms of BOL-148 
twice daily for two days and 25 micrograms of LSD-25 on the third day. 
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Figure 10 indicates which questions received the positive responses during 
each experiment. After the first experiment with BOL-148 the subject 
reported a headache (No. 13), dizziness (No. 15), funny feelings on the 
skin (No. 28), and inner trembling (No. 42). Under the second dose 


M otc sateen а амтанын 


Oo - юш aw 


э чагын 


SUBJECTIVE RATING OF INTENSITY OF SYMPTOM 


5 

al > fue acre беш. 

3 

? 

' 

a p A / 
L ор єй Тт 3 т T Ж 7E 74 7 

TIME OF RESPONSE, IN HOURS AFTER DRUG 
FIGURE 10 


Subjective rating of intensity of each symptom reported by Subject C on Section 
I of the questionnaire. The subject received 100 micrograms of BOL-148 twice daily 
for two days and 25 micrograms of LSD-25 on the third day. 


of BOL-148 in the evening of the first day she again reported a headache 
(No. 13), dizziness (No. 15), and inner trembling (No. 42), and also a 
funny taste in her mouth (No. 9). After BOL-148 given in the morning 
of the following day, headache (No. 13) and dizziness (No. 15) were re- 
Ported. That evening she gave no positive responses to 100 micrograms of 
BOL-148. The next day the subject received 25 micrograms of LSD-25 
and reported a total of six different symptoms: numb lips (No. 11), peculiar 
feeling in hands and feet (No. 29), heaviness in hands and feet (No. 30), 
apparent alterations in shapes and colors (No. 38), inner trembling (No. 
42), and weakness (No. 43). All positive responses were given 214 hours 
after receiving the drug and all symptoms but numb lips (No. 11) were also 
reported at 1% hours. 

Further study of the figures shows the hourly changes in severity of re- 


Sponse to each question. 
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E. Discussion 

The pattern of rapid development of tolerance, and its correspondingly 
rapid decline as reported by Isbell (6) is not tvpical of either immuno-type 
mechanisms or detoxification mechanisms. To provide possible insight into 
the autodote phenomenon, a mechanism has been formulated which involves 
the concept of a tolerance factor stoichiometrically related to the drug 
itself, and formed as a direct consequence of its physiological action. 

Isbell (6) reports that tolerance is essentially completely lost in three days. 
Our data on rate of loss of tolerance are meager, and confined to Subject 4. 
In this subject considerable tolerance remained five days after the last ad- 
ministration of the drug. This is shown by the experiment wherein tolerance 
had been established by the administration of six 100-microgram doses spaced 
24 hours apart, and tested by a seventh dose administered five days later (on 
the eleventh day). Indirect evidence from the analysis of the data on Sub- 
jects B and C indicates that their patterns may be like that of Isbell's sub- 
jects, even though they are psychologically different in some other respects. 

In any event, studies of a wide variety of individuals to determine whether 
characteristic patterns with respect to rate of development and loss of toler- 
ance can be established and reproduced are indicated. The mechanism to 
be proposed offers a way to correlate the data in terms of a single rate con- 
stant (k4) for any one series of experiments. 

While this is undoubtedly an over-simplification of a very complex mechan- 
ism, the rate constant appears to define a key factor in the systems. 

The extremely low dosage at which initial reaction is obtained is of the 
order of that required for systemic reactions of histamine and epinephrine. 
It points to an intrusion of LSD-25 into psychic reactions as an analog of 
physiologic substances normally involved in these reactions; the unique fea- 
ture of the action is that tolerance is so quickly established, and yet so rapidly 
lost. In this respect it differs in kind from histamine and epinephrine where 
tolerance to repeated administration has not been successfully demonstrated 
except over much longer periods, if at all. Yet caution is necessary in for- 
mulating any theory, for while LSD-25 may be a physiologic substance in- 
volved in the neurological phenomena or related to such substances, it is 
possible that the method of administration sets up an artificial situation. 
By distributing the material through the ordinary channels it comes into 
contact with tissues where normally it might have no metabolic function, but 
still could have metabolic consequences. 'This would set in motion a detoxi- 
fication mechanism wherein the LSD-25 is destroyed or neutralized (elimi- 
nated) before it can reach the centers of its primary reaction. In other 
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words, the establishment of tolerance could be an artifact of the method of 
administration not intimately connected with the mechanism of the psychic 
reactions induced by the drug. f 

| In the speculations which follow, we are taking the view that the estab- 
lishment of tolerance and the rapid loss of tolerance are part of a unified 
mechanism which also involves the psychic actions of the drug. The moti- 
vating factor in this choice of routes is that the pattern of rapid establishment 
and loss of tolerance is unique and not typical of detoxification mechanisms. 

Finally, the question arises whether all the symptoms observed are due to 
a primary reaction of LSD-25 at one particular neurological site, or to 
Several independent reactions at different sites. 

The fact that Isbell (6) obtains complete tolerance (zero reaction by the 
questionnaire) after several weeks of administration can be used to support 
the notion of one primary reaction being involved. We have not obtained 
Complete tolerance to larger doses of LSD-25, but our periods of adminis- 
tration are shorter, and zero reaction might have been obtained if adminis- 
tration had been continued over longer periods for Subjects B and C. 

For Subject 4 it appears that complete tolerance to large doses (100 
micrograms) cannot be obtained, even though partial tolerance is very 
quickly established and relatively slowly lost. The mechanism to be pre- 
Sented is sufficiently flexible to cover cases of complete and incomplete toler- 
ance without invoking more than one primary reaction step. 


1. Stoichiometric Relations for Tolerance 


In the case of Subject 4, there is almost a 1/1 correspondence between 
LSD-25 administered and the development of tolerance. Thus, 100 micro- 
&rams given on Day 1 protects the subject almost completely against a 100- 
microgram dose on Day 2, even though a reaction greater than a threshold 
Teaction is observed. 

In the case of Subject B, there is approximately a J4 correspondence be- 
tween LSD-25 administered and the development of tolerance. Thus, 100 
micrograms given on Day 1 protects the subject against about 75 of a 100- 
Microgram dose on Day 2. Also, a total of 45 micrograms given in four 
doses on Days 1, 2, and 3 protects completely against 25 micrograms given 
12 hours later on Day 3. 

Similar correspondence exists in Subject C, and in Isbell’s subjects. Ob- 
Viously, since tolerance is being rapidly lost as well as established, only in 


Cases where the rate of loss is relatively slow can the ideal stoichiometric 1/1 


Correspondence be approached. In all actual cases it would have to be less 
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than 1/1. Subject ./ does show a slow loss of tolerance. and the nearly 1 1 
correspondence between initial dosage and tolerance 24 hours afterward ties 
in with the slow loss, and offers confirmation for the theory. 


2. Mechanism 


The mechanism to be suggested for the phenomenon оў tolerance has 
four essential steps. In Step 1, LSD-25 (designated by L) interacts with 
a neuro-metabolic system, E, to cause symptoms, and becomes modified by 
ystem and is converted to LE. Re- 


combination with a component of this 
action ] (see below) is reversible so that as long as LE is present, some re- 
action of LSD-25 might be observed. 

LE is labile and in Step 2, LE splits into Er and other products which 
are eliminated. Ep is the key substance in the mechanism, and designates 
the tolerance factor. 

When Ey comes in contact with LSD-25, it reacts with it to form LE. 
This is Step 3 in the mechanism, and it follows that when tolerance is es- 
tablished LSD-25 is preferentially reacting with Er compared with the 
metabolic reaction which causes symptoms. It is postulated that LE is re- 
formed because this allows Ep to be built up in time by repeated adminis- 
tration of the drug. 

Since tolerance disappears in time, a fourth step is postulated wherein Er 
is eliminated. 

These four steps are represented by the equations below. ‘The А5 over 
the arrows are the rate constants for the individual steps. 


k 
L E «—— LE (1) (5) 
ks — 
LE = Ey + Decomposition Products or 
Excretion (2) 
ky 
E; + L — LE (3) 
ky 
Ет —— Decomposition Products or 
Excretion (4) 


All four reactions proceed while symptoms are occurring, but when the 
effect of the drug wears off only Reaction 4 continues to goon. The psychic 
reactions appear to be over in hours while the elimination of tolerance takes 
several days. It follows, therefore, as a first approximation, that when the 


-t 


4 
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psychic reaction is over, essentially all of the LSD-25 which entered the 
site of reaction has been converted to Ey. Also, it is obvious that the in- 
tensity of the reaction to the next administration of LSD-25 is primarily 
determined by the rate of loss of Ey by Reaction 4. Initially, enough Ez is 
Present to protect against an approximately equal dose of LSD-25, but the 
longer the period between administrations (for a given value of k4), the 
Ereater will be the reaction to the next dose. 

Postulating that Reaction 1 is reversible brings in the feature of residual 
response to LSD-25 after tolerance is established. A steady state between 
Reactions 1 and 5 reduces the effective concentration of L to a low level. 
If this is below the threshold for the individual concerned zero reaction 
will be obtained. On the other hand, the steady state concentration in 
Other individuals might be above their threshold level and some symptoms 
occur. ‘This seems to correspond to the situation with Subject Æ. 


3. Quantitative Considerations 


The quantitative considerations are based on the idea that Reaction + is 
of the first order with respect to Ey, and therefore that in any given time 
Period between administrations a constant percentage of Ey will be lost 
irrespective of the initial amount present. Further, the loss of Ey with time 


will follow the equation: 


A 
log ——— = kt (6) 


Where A is the initial amount of Ey present and x is the amount of Er lost 
in time, 7. To illustrate the way x varies with k4 Table 6 was computed 


from Equation (7) for a value of ż of 24 hours. 


TABLE 6 
VALUES OF k, AS A FUNCTION OF Loss or TOLERANCE 


Per cent loss of tolerance 


in 24 hours, x ky, hours 176, hours 

10 0.0043 232 

20 0.0095 105 

40 0.0210 47.6 

60 0.0378 26.5 

80 0.0662 15.1 

90 0.0905 11.0 

95 0.219 5.57 
0.288 3.47 
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The units of k; are reciprocal time. The reciprocal of k; (Column 3) repre- 
sents the time in hours at which 
100 — x е 
In ———— — == | (7) 
100 
or at which x — 63.5 per cent loss of tolerance. 

Computations were based on a repetitive dose of LSD-25 of 100 micro- 
grams every 24 hours. Three values of k; were used—one corresponding 
to 50 per cent loss of Ep in 24 hours, one to 40 per cent loss, and one to 60 
per cent loss. Results are given in Table 7. 

TABLE 7 
Ет REMAINING ON SUCCESSIVE ADMINISTRATIONS or LSD-25, WiTH EACH or THREE 
VALUES oF К, 


Admin. of LSD-25 Ist 2nd 3rd иһ 5th 6th 


Case I—k, Corresponds to 50 per cent 
Loss of Ey in 24 hours 
E, Remaining* 0 50 75 87.5 93.75 97.88 
Effective Dose of LSD-25** 100 50 25 12.5 6.25 242 


Case II—k, Corresponds to 40 per cent 
Loss of E, in 24 hours 
Ет Remaining* 0 60 96 117.6 130.6 138.4 
Effective Dose of LSD-25** 100 40 4 — 176 — 306 — 384 


Case III—k, Corresponds to 60 per cent 
Loss of E, in 24 hours 


Admin. of LSD-25 lst 2nd 3rd 4th Sth 6th 7% 
Ep Remaining* 0 40 56 62.4 65 66 66.4 
Effective Dose of LSD-25** 100 60 44 376 35 34 33.6 


*Twenty-four hours after most recent administration of LSD-25 

**For this administration of LSD-25. 

The three cases tabulated illustrate the critical effect of the value of ks 
on the build up of tolerance to the drug. A value of ky corresponding to 50 
per cent loss of Ey allows build up of complete tolerance. If ky increases to 
60 per cent, then only incomplete protection (tolerance) is obtained, and a 
100-microgram dose will, after seven successive daily administrations, act 
like about 1/3 of this dose given initially. On the other hand, values of ks 
corresponding to less than 50 per cent loss allow build up of tolerance to 
more than the initial dose. Thus, for ky corresponding to 40 per cent loss 


per 24 hours a tolerance to 138.4 micrograms of the drug will build up in 
six days. 


Another factor of interest is the effect of time between administrations- 
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An individual corresponding to Case 111 (60 per cent loss of Ey in 24 hours) 
would act like Case І (50 per cent loss) by reducing the time between ad- 
ministrations to 18 hours. This is computed from equation (6) as follows: 


A= 100 
x = 00 
t = 2+ 
100 
log = 24k 
* 100 — 60 Р 
| log luu log 2.5 
Or ky = —— 
24 | 40 24 
0.398 
= ——— = 0.0167 hours? 


To calculate time for 50 per cent loss of Ey insert the value of ky, 0.0167, 


into the equation and solve for 2: 
1 100 


M ЭИ" ТЕКС 488 
t= 010167 ^" 100— 50 
log2 0.300 
0.0167 — 0.0167 


18.0 hours. 


4. Application of Model to Specific Cases 


а. Subject А. A value of k; corresponding to а 25 per cent loss of Ez/24 
hours gives a pattern which is in reasonable agreement with the data. It 
Predicts that the reactions on Days 2 and 11 should be roughly equivalent 


and slightly greater than those on Days 3, 4, 5, and 6. 


> TABLE $ 
E, REMAINING ON SEVEN SUCCESSIVE ADMINISTRATIONS OF LSD-25 AND EFFECTIVE 

Dose PREDICTED 

(Кү corresponds to 25 per cent loss/24 hours) 

Day 1 2 з 4 8 6 7 8 9 0 WW 
Dose 100 100 100 100 100 100 — — — — 100 
Ej* — 35 131 173 204 228 246 185 139 104 78 
— 22 


Effective Dose 100 25 —31 — 73 —104 —128 — — — 


"Remaining from previous administration. 


Note that after Day 2 complete tolerance to 100 micrograms is predicted, 
building up to a tolerance to almost 250 micrograms at the beginning of 


Day 6. It would be interesting to test this experimentally. Also, 


on Days 3, 4, 5, and 6 should be equivalent. 


reactions 
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b. Subject B. The two series on Subject B cannot be reconciled with 
the theory. In Series 1 wherein the 100 micrograms of the drug was ad- 
ministered in three equal doses 24 hours apart, the data correspond to a & 
value of 50 per cent, which predicts (Table 9). 


TABLE 9 
Prepicrep Errective Dose or LSD-25 
(k, corresponds to 50 per cent loss of Ey 2+ hours) 


Day Effective Dose 
1 Б | 100 
2 50 
3 


25 


In Series 2, a smaller rate constant of the order of 30 per cent loss 24 
hours would have to be used to explain the data. This anomaly need not be 
explained with the present state of our knowledge, since sufficient data are 
not available to establish that either series are reproducible for a given indi- 
vidual. If this were established—then the model would have to be aban- 
doned or modified. 

In any event, in Series 2, this subject was made almost completely tolerant 
to a 75-microgram dose by the previous administration of only 70 micrograms 
in five doses over a three-day period. 

c. Subject C. Computations based on a rate constant corresponding to 
50 per cent loss per 2+ hours gives a pattern similar to that observed in 
Subject C. For a 12-hour period the loss would be 29 per cent according 
to Equation (6). Results of computation with this value of ky are given in 
Table 10. 


TABLE 10 
E, Remainixc With SuccEssivELY INCREASING Doses or LSD-25 anD Errective DOSE 


PREDICTED 
(k, corresponds to 50 per cent loss/24 hours) 
4 р р 


Subject С Ist 2nd — 3rd 4th 5th 6th — 7th sth 
Dose, micrograms 5 5 10 10 20.0 20.0 50 75 
Time elapsed since last 

administration, hours — 12 12 12 12 12 12 2+ 
Ет remaining from 

last administration 0 3.5 6.0 11.3 15.1 24.8 31.3 40.7 
Effective dose, computed 5 1.5 4.0 — 13 49 — 4.8 18.7 34.5 
Effective dose, found a т * Ы = * d eer 


*No reaction. 
**Positive reaction somewhat less than that to 25 micrograms given in isolated 
dose. 
К ***Positive reaction approximately like that found for 25 micrograms in isolated 
ose, 


Eee 
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d. lsbell'S Раа. Isbell’s (6) subjects, taken as a group, show corre- 
Spondence with a £ value of approximately 50 per cent loss per 24 hours 
(29 Per cent loss in 12 hours). Carrying the computations through for his 
Series, the following is obtained (Table 11), which predicts a 25-microgram 
response to the 75-microgram dose given in the seventh administration. By 
continuing to administer 75 micrograms, 24 hours a build up of tolerance to 
4 plateau value of 75 micrograms is predicted for this value of ky. Having 
established this, if administration of LSD-25 is stopped, tolerance would de- 
cline according to a k, value of 50 per cent/2+ hours (Table 12). 


E. TABLE 11 
v REMAINING. Wiru SuccessiveLy INCREASING Doses or LSD-25 AND EFFECTIVE Dose 
à PREDICTED 
(К, corresponds to 50 per сепї'2+ hours) 


1st — 2nd 3rd tth 5th 6th 7th 
Dose, micrograms 10 10 20 20 30 30 75 
Time elapsed since previous 
administration, hours — 12 12 12 12 12 12 
“r remaining from previous 
administration 0 7.1 12.1 22.8 31.8 1.9 50.1 
Effective dose 10 2.9 79 — 28 — 18 119 249 


TABLE 12 
PnEDiCTED Loss or TOLERANCE WHEN LSD-25 Is No LONGER GIVEN 


Day Tolerance Effective dose 
0 75 0 
1 37.5 37.5 
2 18.7 56.5 
3 9.3 65.3 


A value of ky of 50 per cent thus predicts that tolerance would be lost in 


*PProximately three days. 


5. Application of Mechanism to Schizophrenia 


In offering a mechanism for the development and loss of tolerance to 
LSb.25, the question naturally arises whether this mechanism contains some 
clue to the nature of schizophrenia. Such a question contains at least three 
*ssumptions; namely: (a) That there is a substance analogous to LSD-25 
Involved in schizophrenia, and designated here as P. (b) That P has some 
normal function in the physiology of the emotional processes, but the metab- 
olism of p is disturbed in schizophrenia. (c) That the substance P is regu- 
ated by a mechanism like the one proposed here for the development and 
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loss of tolerance to LSD-25, and that a breakdown of this mechanism is in- 
volved in P getting out of control. 
'Thus, we would have the mechanism: 


ky 

Pug. Symptoms PE QJ 05) 
ks 

PE „28, Ет + Decomposition Products (2) 
k 

Er + Р — РЕ (3) 

. ks - е 

E, —— Decomposition Products ог Execretion (4) 


where the normal function of P might be involved, for instance, in the ac- 
commodation of the organism to stress situations. Ey would be the ballast 
against emotional explosion while the reaction k would be the "safety valve" 
to bring about the necessary emotional response. Without such a safety valve 
E« could act to eliminate P before the organism could make the necessary 
response. 

There are data on the action of LSD-25 on schizophrenics. Fot 
instance, Cholden (3) found that schizophrenics become tolerant 10 
LSD-25 and lose that tolerance in a manner approximately parallel to that 
of normals. Thus, the ky value (rate of elimination of Ey) is not outstand- 
ingly different in schizophrenics, compared with normals. 

Further studies on normals and schizophrenics might result in the demon- 
stration of differences in ky. This would be important for classification and 
diagnosis. It would not seem to be the key to the problem of schizophrenia. 

A more tenable hypothesis is that while schizophrenics show a relatively 
normal tolerance pattern, this pattern is ineffective in protecting against 
psychic reactions because of an abnormally high value of ks. This would 
lead to a steady state concentration of the P factor above the value required 
to induce psychotic reactions even though large amounts of the tolerance 
factor, Ey are present. Building up Er to larger values would prevent the 
reactions to the massive doses of LSD-25 as observed by Cholden (3), but 
the effect of small doses would not be observable in the psychotic patient 
over their usual symptoms. 

Another rate constant in the mechanism which would have a profo 
effect on the nature of the response to P is ke, the conversion of PE to Er- 
If PE is reversing into P and E, and thus causing recurring symptoms, the 


und 
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chain is broken only by Reaction 2, by which means PE goes to Ey, the toler- 
ance factor. A subject with a high ks, and a high kə would show bursts of 
PSychotic behavior of short duration, within the approximately normal range. 
A low value of kẹ would prolong the psychotic state induced by the “secre- 
tion" of P, 

It would be of interest to test this hypothesis by experiments in which the 
duration of the psychic reactions induced by LSD-25 are compared in nor- 


mals and schizophrenics. 


6. Application of Theory to Biochemical Studies 


Experimental work is being instituted (1) to detect agents in the urines 
of clinically schizophrenic patients which might be the cause of clinical 
Schizophrenia in man (P substance). The ideas developed above indicate 
that anti-P substances (Ex) should also be sought in such urines and in the 
urines of non-schizophrenics. 

Referring back to the mechanism, if P is formed ("secreted") only at 
the site of its primary action it would not be eliminated as P but would 
end up as decomposition products of Ey, the tolerance factor, formed by 
Reaction 4. Ey might also be directly eliminated from the sites of neurologi- 
cal action and be found in the urine. 

Another possible chemical clue in the urines would be the decomposition 
Products of PE formed in Reaction 2, wherein PF is converted to Ey. 


F. SUMMARY AND CONCLUSIONS 


l. Three subjects with considerable experience in LSD-25 experiments 
Were tested with LSD-25 on six and three consecutive days, respectively. 
The response to a questionnaire diminished rapidly from day to day. On 
the fifth and sixth days an increase appeared. Five days after the sixth 
day the response to 100 micrograms of LSD-25 by Subject Æ was not as 
great as on the first day but was greater than on the other days. The low- 
st number of responses resembled a 25-microgram response. The symp- 
toms reported at that time were more typical of high dose symptoms but 


appeared less frequently. 
2. Subjects B and C received increasing doses of LSD-25 on successive 


days, beginning with doses of five micrograms and gradually increasing to 
100 and 75 micrograms, respectively. Subjects exhibited marked tolerance. 
Their responses to the highest doses were less than their usual responses to 


а 25-microgram dose of LSD-25. 
3. Subject C demonstrated tolerance to 100 micrograms of BOL-148 
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given twice daily for two successive days, but showed only slight, if any, 
tolerance to 25 micrograms of LSD-25 given the following day. 

4. All of the foregoing data were coórdinated with the theory of the 
development and loss of tolerance to LSD-25. The mechanism suggested 
has four essential steps: 

a. LSD-25 interacts with a neuro-metabolic system, Æ, to cause symp- 
toms, and becomes modified, and is converted to LE. ‘This is a reversible 
reaction and as long as LE is present some LSD-25 reaction might be ob- 
served. 

b. LE splits into Ey (the tolerance factor) and other products which 
are eliminated. 

c. When Ey comes into contact with LSD-25 it forms LE. 

d. With the loss of tolerance in time, Ey is eliminated as a decom- 
position product or excretion. The loss of Er will follow the equation: 

| А 

og p eec Кї 
where 4 is the initial amount of Er present and x is the amount of Er lost 
in time, z. 

5. The theory developed was discussed in relation to the data obtained. 
Application of the formula to the data demonstrated the relationship be- 
tween the predicted effective dose of LSD-25 and the effective dose found. 
Further experimentation was suggested to verify certain predictions. 

6. The theory for development and loss of tolerance to LSD-25 was 
adapted to a theory pertaining to the nature of schizophrenia. A substance 
P, analogous to LSD-25, was suggested as giving rise to the mechanisms 
of tolerance which are either lost or altered during clinically psychotic 16 
actions. 

7. It was proposed that both the P substance and anti-P substances (Ег) 
should be sought in the urines of clinically schizophrenic patients, and that 
anti-P substances might also be found in non-schizophrenic urines. 
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PENSATORY AND FOLLOWING TRACKING AS A 
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OF CONTROL CRANKS*! 
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5. D. S. Spracc 


A. INTRODUCTION 


This report is one of a series of studies in which performance as a func- 
tion of the relationships between controls and displays of two-dimensional 
following and compensatory tracking tasks was investigated. Each of these 
tasks requires that an operator move the controls more or less continuously 
In response to a continuously changing display. Following tracking requires 
that the subject keep a follower in contact with a moving target. Compensa- 
tory tracking requires that the operator respond to counteract the target 
Movement and to keep the target centered in a null position. 

It has been established in previous studies (3, 6, 7) from this laboratory 
that, other factors being equal, performance will generally be best in a two- 
dimensional following tracking task when the planes of rotation of the cranks 
are continuous with the axes of movement of the target follower. Con- 
tinuity between control and display movements means that the movement of 
One will be parallel with or “be in line with" the movement of the other. 
Continuity, as it is used here, is similar to the concept of compatibility which 
has been used by certain investigators. An example of continuity between 
Controls and display is presented in Figure 1. 

It has been considered reasonable to assume that the same generalizations 
Will hold true for compensatory tracking tasks. In two other studies (1, 4), 
however, it was shown that there is some likelihood that varying the display- 
Contro] relationships does not affect performance on the compensatory track- 
'ng task used (a modified SAM Two-Hand Pursuit Test), at least not as 
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much as it does on the following tracking task used (a modified SAL Two- 
Hand Coórdination Test). It should be noted that the compensatory task 
used was not as difficult as the following task. It seems reasonable to expect 
that control-display relationships become less crucial as a task is made easier. 
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POSITION IX POSITION I 


FIGURE 1 
Top View or THE DisPLAY-CONTROL RELATIONSHIPS 
The arrows indicate the dimension of movement of the controlled member of the 
display which each crank controls. C indicates in which direction the controlle 
member of the display will be driven by a clockwise movement of that control crank. 


It is also possible that the fact that the subject's responses are confounded 
with, and so are partially obscured by, the action. of the course generator 
might result in lessening the importance of display-control relationships in 
the compensatory tracking task. , 

One apparent exception to the continuity principle has been obtained. This 
can be described by considering first a top view of the two display-control 
arrangements, illustrated in Figure 1. The arrows drawn beside the cran 
stands indicate the dimension of movement of the controlled member of the 
display which the crank controls. The letter C indicates in which direction 
the controlled member will be driven by a clockwise movement of the crank. 

Display-control movement relations are completely continuous in Post 
tion IV but only partially continuous in Position I in which the crank com 


trolling the Y-axis of movement is in a discontinuous relationship. Accord- 
should be superio" 


ing to the continuity principle, performance on Position IV 
oring Position 


to that on Position I. A statistically reliable difference fav 
over Position I was obtained in one study (7) and was not obtained 
another study (6) of following tracking. No reliable difference was obtaine 


in 


о : E PN нен 

in one study of compensatory tracking (4). Although the evidence is not СО! 

clusive we believe that "true" performance scores obtained by using aen 
kinds 


IV are higher than similar scores obtained by using Position I for both 
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videtis ein A teu tdi waite: lips ipd 
) alit s of continuity on performance or 
"à redurre that we search for bases for explaining their similarity. Such a 
und оо оле е 
thing away Lathe handles vise handles, and a taal di ibas: 

ay. La а s, vise h: s, and right-hand-threaded bolts and 
Screws are examples. Our experiences, then, may correspond more closely to 
the performance required by Position I than by Position IV. Assuming that 
skills or abilities are acquired primarily as a result of practice, this would 
mean that a higher level of previously acquired skill may be available for 
Performing on Position I than on IV at the time of testing. Consequently, 
Scores earned on Position I would be relatively more determined by prior 
experiences than scores earned on Position IV and, therefore, could be, and 
in fact apparently are, almost equal to them at the time of testing. 

For this explanation to be tenable it would be necessary to show that 
skills developed on Positions I and IV were not functionally the same. If 
they were not, then skill developed on Position I would not be expected to 
transfer completely to subsequent performance on Position IV. Incomplete 
transfer would mean that it is possible that test performance on Position I 
could be less than, similar to, or even exceed that for IV, depending on the 
relative levels of skills which have been developed by a sample of people as a 


result of their life experience. 
B. 'THE.PROBLEM 


The immediate problem investigated was to determine transfer effects be- 
tween Positions IV and I in both compensatory and following tracking 
tasks. The more general problems were to obtain information on transfer 
effects between a continuous and a partially continuous display-control 
Movement relationship and to compare these effects in the two kinds of 
tracking situations. 

C. SUBJECTS 
ht-handed basic trainees at a military installation served as 


Eighty-two rig 
t random into four groups. Two groups of 20 


Ss. These Ss were divided a 


*ach were tested on the compensatory tracking task, and two groups of 21 
each on the following tracking task. 
D. PROCEDURE 


: Parallel procedures were followed for each kind of tracking. All 8s were 
given 16 one-minute trials. There was a 15-second interval between trials 
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for groups performing the compensatory task and 30-second intervals be- 
tween trials on the following task. The difference in interval between 
trials was the result of more time being needed to record the multiple scores 
secured for the following tracking task in contrast to the compensatory task. 

A simple 4B, ВА, transfer design was employed. One of the two groups 
assigned to the same tracking task was given 8 trials on Position I followed 
immediately by 8 trials on Position IV. The other group was given 8 trials 
on Position IV followed immediately by $8 trials on Position I. Approxi- 
mately one minute more rest occurred between the Sth and 9th trials than 
between other trials, during which time the position of the control was 
changed. No practice with the crank in its new location was permitted be- 
fore the start of Trial 9. 


E. APPARATUS 
1. Compensatory Tracking Apparatus 


A modified version of the SAM Two-Hand Pursuit Test was used. A 
detailed description of the original test (CM810B) may be found in AAF 
Report No. + (5). The modification of the Pursuit Test controls has been 
described in a previous report from this laboratory (+). The modification 
pertinent to this study consisted of mounting the control cranks on pivoting 
stands. A coupled reversible synchro drive system was then installed between 
the handles and the test drive mechanism. By means of an enclosed mirror 
system, arranged as a horizontal periscope, the display was brought to the 
side of the apparatus close to the S rather than remaining in the center 0 
the apparatus as in the original test. "This change made it possible for 
to view the display with less effort than on the original test, and made the Ss’ 
operating posture more nearly comparable to that on the following tracking 
task. 

The task was to keep a 1/5" diameter silver disk (the target) centered 
under a set of crosshairs. The target, which was viewed through a 3-inch 
diameter aperture, was moved out of alignment with the crosshairs by ? 
motor which rotated the black turntable into which it was imbedded. 
attempted to counteract the perceived target movement by rotating either 
or both of the two cranks, which were 19" apart. Superimposing $'s responses 
upon the target movement in this way made the target movement appear IS 
be irregular. Performance was scored as the time per trial the target wae 
kept under the crosshairs. A Standard Electric Timer was used. 
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2. Following Tracking Apparatus 


A modified $4.4 Two-Hand Coórdination test was used. This test 
(CMI0I1B) is also described in detail in AAF Report No. 4 (5). The 
modifications of the controls, which were exactly the same as those for the 
compensatory test, have been described in detail elsewhere (6). The control 
cranks were identical in size and location for the two tests. Ss attempted to 
keep a target follower on a 5/8" diameter brass target. The target was 
moved through an irregular circular course by the rotation of a horizontal 
7-inch diameter turntable and the action of a set of fixed and moving course 
cams, 

The scoring of following tracking performance was increased considera- 
bly for this study by an arrangement which produced a total of 10 scores 
for each trial. The usual time on target score was obtained and this score 
Was associated with a counter score of the number of times the subject got on 
(or lost contact with) the target. In addition to these two scores, an arrange- 
ment was worked out which made it possible to obtain eight different error 
scores. An error was defined as turning the crank in a direction which would 
move the follower away from instead of toward the target. A separate clock 
Was provided for recording the total time per trial of such errors in each of 
the four directions; also a separate counter recorded the total number of 
times that errors occurred in each direction. One lack in this error scoring 
system was that it took no account of rate errors. But it seemed desirable 


to obtain the scores which were chosen, in order to determine whether it 
s of performance than is 


would be fruitful to have a more detailed analy 
afforded by time on target scores. 
F. Resuits 
1. Compensatory Tracking 

The mean time on target scores for each group on each trial are presented 
Eraphically in Figure 2. Inspection of this figure shows that mean perform- 
ance was higher on Position IV than on Position I during the original 
learning trials. This difference was statistically significant (t-ratio between 
тапа means was 2.38 with 38 df). . "m" 

From a comparison of Group B’s transfer trials with Group 4’s original 
learning trials, it is apparent that transfer effects from Position IV to Posi- 
tion I were positive and persistent for all 8 transfer trials. This difference 
Was also significant (/-ratio between grand means was 4.38 with 38 df). The 
data also permit a comparison of the transfer trials of Group 4 with the 
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corresponding original learning trials of Group B. This shows that transfer 
effects from Position I to Position IV were initially positive. The difference 
between the first trial means of the two groups (Group B, original learning 
vs. Group 4, transfer) is significant (¢ = 2.47, 38 df), but the differences 
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COMPENSATORY TRACKING TASK 

Mean time on target per trial for the eight original le 

transfer trials for Group 4 (Position I, then Position IV), 
IV, then Position I). 


arning trials and the eight 
and Group B (Position 


between corresponding trials of the two groups becomes progressively less 


and after the third trial there is no evidence of a persistence of transfer 
effect. 

It should be noted in Figure 2 that performance on the two positions 
was not reliably different after transfer. Practice on Position IV арреаге‹ 
to have transferred completely to subsequent performance on Position I, but 
practice on Position I did not transfer completely to subsequent perform- 
ance on Position IV. 

2. Following Tracking 


. =з е. 
The means of the time on target scores of each group for each trial ar 


shown graphically in Figure 3. It is evident from this figure that there was 
no reliable difference between the time on target scores of the two groups 
during the 8 original learning trials. There was, however, a significant 
difference (2 = 2.023, 40 df) between the grand means of the eigh 
fer trials of the two groups. This difference favored the group per 


on Position IV. | А 
Both groups exhibited strong positive transfer effects. There is evidence 


t trans- 
forming 
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‘ however, to suggest that transfer in Group D from Position IV to Position I 
Was not as complete as transfer in Group C. Inspection of Figure 3 shows 
that Group C's performance on Position IV would closely approximate an 
extrapolation of the original learning trials on that position. However, the 
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FOLLOWING TRACKING TASK 
the eight 


Mean time on target per trial for the eight original learning trials and eig 
transfer trials for Group C (Position I, then Position IV), and Group D (Position 


IV, then Position I). 

transfer performance of Group D on Position I is somewhat below any extra- 
Polation that might be made from the original learning curve. Further 
Support for the finding that transfer was different in the two groups was the 


fact that their mean performances were reliably different on the transfer 
trials, as noted above, while their original learning scores had been about 


| equal. A more direct test of the differential transfer effects, (Position IVe- 
Position [Voy,)-(Position Iy-Position Ior), did not reach statistical signifi- 


cance, 
Nine additional measures of following tracking performance were ob- 


tained (see Part 2 of apparatus section, above). The mean counter scores 
for frequency of target contacts were equivalent for the two groups, before 


and after transfer. Since the associated time on target scores differed, this 
Means that during the transfer trials Ss in Group D got on target as fre- 
Qquently as the Ss in Group C did but did not stay on target as long. 

The total time per trial that the Ss spent in cranking away from the on- 
target position was analyzed for each of the four primary directions and also 
for the combinations left-right and toward-away. Differences between left 
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and right error means were not significant, either for groups or conditions. 
Differences between toward and away error means were found to be signifi- 
cant in certain cases. Group C had a larger toward duration of error fne 
(z = 3.36) during their original learning trials on Position I. This diner 
ence persisted but to a lesser extent during their subsequent transfer trials 
on Position IV. However Group D had no reliable differences in mean error 
duration during either original or transfer trials. 

Within each group, there were reliably higher combined toward-away 
error means than combined right-left error means (Group C, ? = 9.13, 
Group D, т = 8.19) during the original learning trials. This difference 
persisted throughout the transfer trials. There was, then, a reliable over- 
all tendency for each group to have a higher toward-away duration of error 
mean than right-left error mean despite the fact that the toward-away crank- 
ing was done by the right hand. 

"There were counter scores associated with each of the four clock sam 
discussed above which measured the frequency of cranking in incorrect direc- 
tions. These results will not be presented in detail. In the main the counter 
score results were similar to the clock results. In those instances in which 
the two were not in agreement, the counter score differences were usually 
less significant than the clock score differences. 

Estimates of reliability and of intercorrelations of the 10 performance 
Scores were obtained. The correlational evidence gave further support to 
the statement made above that the counter score results in general were 
similar to the clock results and hence did not add significantly to our under- 
standing of two-hand following tracking performance. 


G. Discussion 

The compensatory tracking results appeared to differ in certain important 
Tespects from the following tracking results. 
Position IV was reliably better than on Position I during the original learn- 
ing; in the latter no reliable difference between positions was obtained. This 
particular difference was unexpected. 
plete continuity between display 
result in better performance in 
of tracking experiments in stud 
this one, there have been six ind 
tions I and IV, two of which 
of confidence. 'The probability 
Six tests by chance is .04 (8). 


In the former, performance on 


Position IV was the one having com- 
and controls and was therefore expected m 
both kinds of tracking. So far in our series 
ies involving other variables in addition o 
ependent tests of the difference between Posi- 
have been significant at the 5 per cent level 
of obtaining two significant results out of 
‘Two of these tests involved compensatory and 
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four involved following tracking. One significant result occurred on each. 
So even though the combined probability is significant, it is not significant 
for either kind of tracking taken separately. It is likely that eventually 
Position IV will be proved to result in statistically better performance than 
Position 1, but the difference may not be enough to be of practical signiti- 
cance, 

Compensatory and following tracking also appeared to differ in transfer 
effects. In compensatory tracking, based on extrapolation of the original 
learning curves, the effects of transferring from Position IV to I were posi- 
tive and probably persistent and complete. Transfer effects from I to IV 


Were positive but neither complete nor persistent. That is, transfer from 


the harder to the easier task was not complete. Stated still another way, 
Original practice on Position IV (the easier task) was equivalent to the same 
amount of practice on Position I (the harder task) while the converse was 
not true. This result is contrary to the principle cited by Gibbs (2), to 
the effect that there is generally greater transfer from a difficult to an easier 
Version of a task than there is from the easy to the difficult. The finding 
here may call for an extension of Gibbs’ suggestion that the differential 
transfer жа based on differing task difficulties may arise from different 
Causes. It may be that some methods of varying task difficulty do not con- 
form to the principle that difficult-to-easy leads to greater positive transfer. 
The difficulty concept, as it relates to transfer effects, may have to be re- 
Placed by a number of separate concepts—each related to task difficulty— 
and each may bear any one of several relations to transfer. 

While the transfer results from following tracking were different from 
Compensatory tracking effects, they do not strictly conform to usual ex- 
Pectations either. Here, the two positions resulted in almost identical levels 
ОЁ performance during original learning. But transfer from Position IV to 
I, while positive and persistent, apparently was incomplete; and transfer 
from Position I to IV was positive, persistent, and complete. A conclu- 
sion reached by Gibbs (2) suggested that if the two tasks were equally diffi- 
cult transfer effects should have been equivalent. 

There is another way of analyzing the results. If we ask what happens 
to performance scores ilie operators are switched from one of the positions 
Used to the other, the changes in each group's performance levels appear 
Quite similar for both kinds of tracking. When the groups transfer from 
Position IV to Position I, their performance, at least on the first few trials 
after transfer, shows a decrement. That is, their performance on Position I 
15 lower than it had been at the end of training on IV. When the groups 
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transferred from Position I to IV no such decrement occurred. That is, for 
both kinds of tracking subsequent performance on Position IV continued 
along the same function that had been shown on Position I. In both cases, 
then, when transfer was from a completely continuous to a partially con- 
tinuous display-control relationship a decrement in the performance of the 
groups concerned was observed. When transfer was from a partially con- 
tinuous to the completely continuous display-control relationship no such 
decrement was obtained. These observations seem to support the idea that 
Position IV is intrinsically easier than Position I in that here the change 
from IV to I leads to a decrement in performance while the change from 
I to IV does not lead to a drop in absolute level of performance of the grouP 
involved. 

From the error scores, it was shown that the average duration of errors 
made in the toward-away (Y) axis was larger than in the right-left (x) 
axis. This difference occurred on both positions. Whether it was due to in- 
trinsic differences between hands or between axes was not definite since 
effects of hands and axes were confounded in the experimental design used. 
But since the greater average duration of errors was made in the axis con- 
trolled by the dominant hand, it might be expected that, at least for this 
device, the toward-away (Y) axis of movement in a horizontal display will 
prove to be intrinsically more difficult to track than the right-left (X) axis. 

Related to the above result was the observation that transferring to Post- 
tion I appeared to result in somewhat greater number of errors made БУ 
each hand—but particularly the right hand, which operated the control that 
was changed—than transferring to Position IV. There was, however, n9 
Severe tendency for the average duration of errors made with either hand 
to increase as a result of moving the position of a control. There also ар” 
peared to be a somewhat greater tendency for the mean duration of the 
toward errors to be larger than that of «away errors for Position I. This 
tendency was not evident for Position IV. It would appear, then, that 
the main difference between Positions I and IV might be that Position Is 
more conducive to subjects’ spending more time cranking in the wrong 
direction in the Y-axis—particularly errors toward the subject. 

Transfer effects between Positions I and IV for both following and com 
Pensatory tracking were important in this study principally because of the? 
implications pertaining to the continuity principle. Although the overall 
results again were somewhat equivocal they do at least partly support ihe 
principle that complete continuity between planes of control and display 
movements will be associated with better performance than if such continuity 
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I$ not completely present. Transfer from a continuous to a partly discon- 
tnuous arrangement results in a larger performance decrement than trans- 
fer from partial discontinuity to continuity. 


H. SUMMARY 


| The problem was to investigate performance levels and transfer effects 
in both compensatory and following tracking as a function of two arrange- 
ments of display-control movement relationships. 

Eighty-two Ss from a military population were divided into four groups, 
two for compensatory and two for following tracking. A simple 4B, BA 
transfer design was used for each kind of tracking. 

Modified versions of the SAM Two-Hand Coórdination Test and SAM 
Two-Hand Pursuit Test were used for the following and compensatory 
tasks, respectively. The left hand crank control rotated in a plane parallel to 
the frontal body plane of the $ for all groups. For two groups the right hand 
crank also rotated in the frontal plane (called Position I) and then after 
eight trials the crank mount was turned 90° to the right so that the crank 
then rotated in a plane perpendicular to the frontal body plane (called Posi- 
tion IV). The other two groups started with the right crank in the latter 
Position (IV) and after eight trials it was moved to the former position (I). 
The principle that continuity between planes of movement of display and 
controls will result in optimum performance would lead to the prediction 
that in both kinds of tracking Position IV should yield the better perform- 
ance during original learning. 

As has been the case in some of our previous studies, the results pertain- 
ing to initial performance levels on the two positions were somewhat equivo- 
Cal. A statistically significant difference in favor of the continuous display- 
control movement relationship occurred in compensatory tracking, but no 
Such difference occurred in following tracking. Evidence was presented, 
based on the combined results of six independent tests, showing that the 


hypothesis that Position IV (which has complete continuity between con- 
) will lead to better performance than Position I 


trol and display movements 
is discontinuous with the display 


(in which the right control movement 
Movement) can still be considered tenable. 
Analysis of transfer effects showed that in compensatory tracking trans- 


ferring from the continuous (easier) relationship to the partially continuous 


(harder) relationship yielded better transfer than transferring from the 
harder to the easier relationship, while the reverse relations held for follow- 


ng tracking. 
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However, analysis of the performance change for each particular group 
when a change in task was imposed, showed similar effects for both kinds 
of tracking. In each case a change from continuous to partly discontinuous 
display-control relationships produced a decrement in performance, while the 
reverse change produced no such decrement. 

In addition to time on target, nine other performance scores were obtained. 
Eight of these can be called error scores when error measures include the 
average length of time and the number of times a subject turned his controls 
in the wrong direction. More time was spent cranking in the wrong direc- 
tion in the toward-away (or Y-axis) direction than in the right-left (or Х- 
axis) direction. This was true whether the Y-axis control was in the con- 
tinuous relation (Position IV) or not (Position I). 
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AN EXPERIMENTAL METHOD TO MEASURE INTELLEC- 
TUAL FUNCTIONING WITH VERBAL AND MOTOR 
FACTORS MINIMAL (1)* 


Department of Psychology, New York University 


Lreonarp BLANK: AND Moss L. RAwN 


A. PURPOSE 
The purpose of this study was to devise a method of objectively measuring 
Perceptual and organizational processes relevant to intellectual functioning. 
These processes were defined operationally and the Method constructed 
according to the criteria thus imposed. An effort was made to keep verbal, 
motor, and cultural factors minimal. 

The following problems were investigated: (а) Is intelligence being meas- 
ured? (b) Does this intellectual functioning increase with age? (с) Is 
this functioning relatively free of verbal and motor factors? (4) Do these 
intellectual factors consist largely of the operationally defined perceptual 


and organizational processes? 


B. Hisronv 


Intelligence is generally understood to be composed of more than any one 
or group of abilities such as verbal or motor (4, pp. 215-223), (6, chs. 4-6), 
(7, chs. 10-12), (9, chs. 4-5), (11, ch. 5). Most measures of intelligence, 
however, include only one of these abilities or combine both. Perceptual 
and organizational processes are relatively neglected. (5). Motor handi- 
capped are tested primarily with verbal material while verbally handicapped 
are given motor tasks (5). In both cases, a distorted picture of intelligence 
is presented. "There is a lack of objective measurements for the both ver- 
bally and motor handicapped of which the Cerebral-Palsied make up a large 
Part (2, 3, 8, 10). Non-verbal and “culture-free” tests of intelligence in- 
clude pencil manipulation, speed factors, and abstract material (4, 6). 

The Experimental Method was designed to measure objectively percep- 
tual and organizational processes and thus help to provide a more compre- 
hensive representation of intelligence with special application to handicapped’ 
It was constructed to present a situation where 


and non-literate persons. 
abstract features were minimal. 


verbal, motor, cultural, speed, and 
ee 
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C. Tur ExPERIMENTAL METHOD 

The Method consisted of multiple-choice visual discriminations. The sub- 
jects assembled a male figure from among original pieces and alternates of 
subtle, moderate, and gross distortion but all of interchangeable fit. A prac- 
tice figure was first demonstrated in pantomime and then 11 sets of four 
Pieces each were presented in prescribed order. The pieces were composed 
of photostats of life-like drawings glued to three-fold plywood (1, p. 181 
for photograph of presentation of Method.) 

Subjects indicated their choice by touching a piece in some way. No ver- 
bal or motor responses were elicited and there was no time limit. Регсер- 
tual processes were defined as immediate and progressive discriminations 
of the various body Parts, one from another and from alternate pieces of 
the same part. Organizational processes were the combining of these per- 
cepts into larger and larger units as well as the correction of these percepts. 


D. POPULATION 


The test population consisted of 12-, 14-, and 16-year-old males of dull, 
average, and bright intelligence. Forty-nine students were sampled at а 
Junior and a Senior High School in New York City; 29 Mental Defec- 
tives at a state institution; 67 Delinquents at a State Training School: and 
48 subjects at out-patient cerebral palsy clinics. The total sample was 193 
subjects. The Method was administered individually to each subject and 
Form I of the Wechsler Adult Intelligence Scale to the students and De- 
linquents. The Defectives had been administered Stanford-Binets. The 
intelligence of the Cerebral-Palsied was evaluated by psychologists who 
worked with them. 

E. RrsurTS 


The pantomime instructions were grasped readily by all subjects, including 
the Mental Defectives. The administration Proved efficient with a maxi- 
mum time of 20 minutes and an average time of 12 minutes. 

"Tests for Homogeneity of Variance demonstrated that differences betwee” 
mean Method Score were not attributable to variability within the samples- 
Analysis of Variance revealed that the variables of age and intelligence did 
not contribute significantly to the variance differences when over-all groups 
described by age and intelligence were considered. These two variables 
were indicated as being relatively independent of each other. 

И In Table 1 are presented the mean experimental score and standard devia 
tion for each sample Population. Although differences of mean Method 
score between age and intelligence sub-groups were not statistically signifi- 
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cant, trend differences were established. This was demonstrated by the Sign 
Test for Significance (12, pp. 431-432). "Thus, in the comparison of mean 
Scores where intelligence was varied, 30 out of a total of 36 differences were 
m the predicted direction—brighter subjects scored higher than duller. The 
Sign Test demonstrated that the probability of this occurring due to chance 
is less than one in a thousand. Mean experimental score thereby is signifi- 
cantly and positively associated with intelligence classification. (It will be 
Seen later that this finding is substantiated by correlations of the Method 


with Wechsler Intelligence Scores.) 


TABLE 1 
EXPERIMENTAL METHOD MEANS AND STANDARD DEVIATIONS 
Students Number Mean Standard Deviation 
Students 49 36.06 4.02 
Delinquents 67 34.91 4.46 
Cerebral-Palsied 48 32.40 4.27 
Mental Defectives 29 32.28 4.62 


When both intelligence and age comparisons are jointly considered, 50 
out of 67 differences are in the hypothesized direction. The probability that 
this is due to chance alone is much less than one in a thousand. 

Both intelligence and age were, therefore, positively associated with 
Method score. 

Е. IwTER-SAMPLE COMPARISONS 


The following sample order emerged in almost every analysis: Normals 
Scored highest; Delinquents, second; Cerebral-Palsied, third; and Mental 
Defectives, lowest. 

This hierarchichal sample order may be noted in Tables 1, 2, and 3. In 
the latter two tables, the general increase of Method score with intelligence 
and with age may also be noted. 

All four sample populations as wholes are compared for statistical signifi- 
cance of mean Method scores in Table 4. Five out of 6 of these differences 
are statistically significant. Only Cerebral-Palsied are not statistically differ- 
entiated from Defectives although they do score higher. The sample order 
Was again manifested as it was in every analysis of large group mean score 
Comparisons, 

The Sign Test of Significance was applied to the inter-sample comparisons 
of mean Method scores. For the comparisons of sub-group means by age 
and by intelligence, 24 out of 29 lie in the hypothesized direction. This is 
Significant beyond the one per cent level of confidence. When the larger 
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categories of all subjects within each age, intelligence, or sample category 
are considered, 23 out of 24 mean differences lie in the predicted direction 
Such a result would occur less than one in a thousand times by chance alone. 
If these comparisons are considered together, then 47 out of 53 are in the 


expected direction. Again this would occur less than one in a thousand times 
by chance. 


'TABLE 2 
Mean METHOD Score ror EACH AGE AND SAMPLE IRRESPECTIVE OF INTELLIGENCE 
Sample 12 Yr. olds 14 Yrs. 16 Yrs. Means 
Students 35.69 (3661 3530 36.06 
Delinquents 34.40 35.06 34.91 
Cerebral-Palsied 31.81 33.47 32.00 32.40 
Mental defectives 31.14 32.08 33.30 32.28 
АН samples 33.28 34.37 34.4 34.18 
E р E . EE => 
TABLE 3 
Mean METHOD Score FOR EACH INTELLIGENCE AND SAMPLE IRRESPECTIVE OF A 
Sample Defectives Dull Average Bright Means 
Students 34.60 3582 37.59 36.06 
Delinquents 34.28 35.42 36.43 34.91 
Cerebral-Palsied 31.82 32.11 33.67 32.40 
Defectives 32.28 32.28 
All samples 32.28 3374 34.48 36.06 SEIS 
TABLE 4 


t-Score Comparisons BETWEEN ALL THE SAMPLES 


Samples With 


Group 1 u P Higher Mean £m— 
N.CP 4.31 .001* N 

N.DL 2.08 .02* N 

N.DF 3.60 .001* N 

CP.DL 3.02 .001* DL 

CP.DF 11 90+ СР 

DL.DF 2.55 .01-.02* DL 


*Significant at the .05 or less level of confidence. 


G. CORRELATIONS or THE METHOD WITH WECHSLER SCORES 


Eta correlations (12, pp. 276-278) between Method and Wechsler Adult 
Intelligence Test scores were computed for the student and Delinquent 
samples. The Eta coefficient for the students was 726, which was bot? 
significantly different from chance and from linearity at the one per cent 
level of confidence. "That is, when predicting Method from Full Scale 
Wechsler score, the Eta coefficient of .73 best describes this relationshiP 
(whereas the product-moment r, because of curvilinearity, would tend t° 
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underestimate this relationship.) The Etas for the Delinquents were insig- 
gei different from both chance and linearity so that r best describes 
the relationship with Wechsler Scores. 

TABLE 5 


Co б А " 
RRELATIONS OF THE EXPERIMENTAL METHOD WITH WECHSLER SCALES AND SUBTESTS 
FOR THE SrUDENT AND DELINQUENT SAMPLES 


Students 
IQ or r Delinquents 

" weighted IQ or r 
Cale or subtest score wt. score 
Verbal 101.29 .354* 87.38 345* 
performance 103.20 .341* 99.73 .190 

ull 102.92 :371® 92.53 .380* 
Information 9.12 .321* 7.24 .275 
Comprehension Conventional 
Dias Judgment 10.18 .243 8.56 249 

igit Span Attention 7.61 035 6.76 117 
Arithmetic Concentration 7.76 -381* 6.04 342" 
Similarities Verbal Concepts 9.53 462* 7.56 3575 
Vocabulary Organization of Memories 

А and Concept Formation 8.65 .495* 7.00 .391* 
Picture Arrange- Anticipations—Visuo- 

ments motor Grasp of Social 
R Situations 10.12 -058 10.20 465 

icture Recognition and Grasp 

Completion of Whole Situations 10.06 375* 10.11 3658 
Block Design Visuo-motor Coordina- 

Р tion and Organization 9.98 3315* 9.36 131 
Object Assembly — Visuo-motor Coordina- 
Di tion and Anticipation 9.39 .364* 11.13 —.099 

Igit Symbol Visuo-motor Coordina- 

tion— Concentration 
and Learning 9.02 162 7.53 150 


N for Students equals 49 
N for Delinquents equals 45 


*Significant at .05 level of confidence. 


Table 5 presents product-moment correlations of the Method with the 
Full, Verbal, and Performance Scales and with the weighted scores of the 
Various subtests of the Wechsler for the student and Delinquent samples. 

Correlations! for both samples were highest for Full 7Q, second highest 


VThe differences between the correlations of the Wechsler scores with the Experi- 
mental Method that are statistically significant are as follows: For the Students, 
the Vocabulary and Similarities correlations are both significantly greater than the 

igit Span and Picture Arrangement coefficients; For the Delinquents, the Full, 

erbal, Vocabulary, Similarities, Picture Completion, and Arithmetic correlations 
are all significantly higher than the Object Assembly coefficient; the only correlation 
pinificantly different between the Students and the Delinquents is the Object Assem- 
bly coefficient in favor of the Students. 
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for Verbal, and lowest for Performance JQ. These correlations were sta- 
tistically significant save for Delinquent Performance JQ with Method. 
The highest correlations for both samples were for Vocabulary and Simi- 
larities and for Picture Completion in the Performance Scale. Despite as 
high or higher scores on Wechsler subtests involving visuo-motor coórdina- 
tion and speed factors, the Delinquents did not obtain statistically significant 
correlations with these subtests with the Method while the Normals did. 
This finding suggested that the Method is not measuring these factors but 
probably more of “g” and/or perceptual-organizational processes. 


H. RELIABILITY 

There were three problems of reliability: (а) How internally consistent 
was the Method? (b) What was the effect on mean scores of adminis- 
tration by different examiners, or inter-tester reliability? (с) Is Method 
score consistent from one administration to another? 

In Table 6, the split-half corrected reliability coefficient between mean 
Method scores for odd and even pieces for the student sample is .55 and 1s 
statistically significant while the difference between these means is insignifi- 
cant: the Method is internally consistent for this sample. The difference 
of mean Method scores between investigators is insignificant for all samples: 


TABLE 6 
SPLIT-HALF, INTER-TESTER, AND TEsT-RETEST INDICES OF RELIABILITY 
Source Statistic Coef. t P 
Odd and even pieces Split-Half r .382 2.67 004" 
Students Spearman-Brown r 553 3.87 001 
Delinquents Inter-Tester t .091 90 
Cerebral-Palsied Inter-Tester 1 596 50 
Mental Defectives Inter-Tester t 465 60 
Students Inter-Tester ¢ .20 .80 50 
(N=14) Test-Retest 323 40-. 
Test Re-test t м 
Меап 36.14 37.79 1.02 40-5 
Standard Deviation 448 3.79 


the Method demonstrates inter-tester reliability. The test-retest coefficient 
of reliability for the students is .323 and is statistically insignificant. This 
may represent a serious limitation for the Method. However, the original 
mean score is statistically insignificantly different from the retest mean scot 
A possibility of learning may also enter the situation since the retest mea” 
is higher and the index of variability lower. The one-month interval be- 
tween testing may have been too low. Further, the small N of 14 may al? 
be somewhat responsible for the low test-retest coefficient of reliability. 


— 
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I. Discussion 

The preceding results may be interpreted as positively answering the first 
two problems under investigation, ie. the Method discriminated among 
different intelligence groups with the same age and among different age 
groups with the same intelligence. Statistical significant differences may not 
have been the rule but trends of mean differences for the age and intelligence 
Variables were established. 

The hierarchical sample order that emerged appeared to be in accord with 
a functional concept of intelligence. Thus, students who were relatively 
undisturbed by physical and emotional impairment, compared to subjects 
So afflicted of the same age and intelligence in the other samples, fared clearly 
superior on the Method. Delinquents who, by definition, suffered emo- 
tional difficulty, fared second best. The Cerebral-Palsied, who were afflicted 
With brain damage and possibly with concomitant emotional difficulty, scored 
third. The Mental Defectives were lowest in intelligence and lowest on the 
Method. 

The third problem under investigation also seems to have been answered 
Positively. The Method has been shown to measure generalized intellectual 
functioning while at the same time it manifested less relationship with ver- 


bal and motor factors. Positive answers to the first two problems were part 


of this substantiation. The discrimination between Normals and Defectives 


on the Method in favor of the former in every analysis and always statisti- 
cally significant, when considering the samples as wholes, was added. proof 
that intelligence was being measured. The statistically significant correla- 
tions with the Full Wechsler ЈО and significant correlations of lesser mag- 
nitude with Verbal and Performance /Q’s, for both students and Delin- 
Quents, provided indices of external validity in this respect as well. 

In light of the .73 (Eta coefficient) correlation of the Method with 
The Wechsler Full Scale, the Method measures that type of ability being 
Measured by the Wechsler scales as well as or better than the individual sub- 
tests of these scales. Yet for both the students and the Delinquents, the 
Method correlates higher with the Full Scale than with either the Verbal 
9r Performance Scales. It may be concluded that the Method is measuring 
intelligence while at the same time manifesting less relationship with verbal 
and motor factors. 

The last problem posed also appears to have been resolved positively: the 
Method correlates as well or better with the Wechsler Full Scale than any 
of the latter’s subtests; it correlates well with subtests high іп “g” and in 
Perceptuo-organizational processes and low in visuo-motor coórdination and 
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is latent in the mind of one who has learned to write; the second is 
active, as when the scribe evokes from the latent state this knowledge 
of writing which he desires to put into practice; the third is the degree 
of intelligence actually involved in the operation of writing, where the 
knowledge now quickened into activity guides and directs the act. The 
external faculty is the “Agent Intellect”  ('ag! fa"al) which proceeds 
from God by way of emanation and which, though acting on the facul- 
ties in the body, is independent of the body, as its knowledge is not 
based upon perceptions obtained through the senses. 


These four aspects of intelligence become somewhat clearer as described 
in the following account of another philosopher, namely, al-Farabi (die 


950 a.D.) from O'Leary (6): 


Following al-Kindi, al-Farabi speaks of four faculties or parts of the 
soul: the potential or latent intelligence, intelligence in action, acquired 
intelligence, and the agent intelligence. . . . The agent intelligence or 
‘aq! fa"al is the external power, the emanation from God which is able 
to awaken the latent power in man and arouse it to activity, and the 
acquired intelligence or 'ag! mustafad is the intelligence aroused to ac- 
tivity and developed under the inspiration of the agent intelligence. 
Thus the intelligence in action is related to the potential intellect as form 
is to matter, but the agent intelligence enters from outside, and by 


its operation the intelligence receives new powers, so that its highest 
activity is acquired. 


Students of the modern mental test movement may recognize here certain 
distinctions which have played a part in recent psychological theory. Thus 
intelligence tests were once thought to be indices of native capacity alone 
ie., potential or latent intelligence. But further experience with tests led 
to the belief that they were better described as tests of actual or effective 11” 
telligence (the intelligence in action of al-Farabi). As for the third aspect 
the acquired intelligence of the Arabian—we may compare it with the ai 
of one of our most thoughtful authorities in this field. I mean the definitio? 
of intelligence once given by V. A. C. Henmon, when he said that “intelli 
gence is the capacity for knowledge and the knowledge possessed.” 

Among other problems discussed by the Arabian writers were those of më 
relation of mind to abstract ideas. The dispute over universals, so important 
m later western philosophy, is anticipated in al-Farabi's position. Accord" 
ing to the opinion of de Boer, Farabi has envisaged the relationship reu 
rectly when he Says that existence is a grammatical or logical relationsh!P: 
but not a category of reality which tells anything about things. The €% 


'stence of a thing is nothing but the actual thing itself. Being has no reality 
aside from the things that be. 
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Another great name among Arabians is that of Ibn Sina or Avicenna 
(980-1037). He too taught that "the generic belongs only to the realm of 
thought" and that "abstract ideas have no objective existence, although they 
may be used as real in logic" (quoted from O'Leary, ор. cit, р. 75). Für 


ther features of Ibn Sina’s psychology are thus given by O'Leary (6). 


The faculties present in the soul may be divided into two classes, the 


faculties of perception and the faculties of action. The faculties of per- 
ception are partly external and partly internal: of these the external 
faculties exist in the body wherein the soul dwells and are the eight 
smell, perception of heat and cold, perception 
of dry and moist, perception of resistance as by hard and soft, and per- 
ception of rough and smooth. By means of these senses the form of the 
external object is reproduced in the soul of the percipient. There are 
four internal faculties of perception: (i) al-musawira, “the formative,” 
whereby the soul perceives the object without the aid of the senses as by 
an act of imagination; (ii) al-mufakkira, “the cogitative,” by which the 
soul perceiving a number of qualities associated together abstracts one 
or more of them from the others with which they are associated, or 
e not seen as connected ; this is the facul- 
ty of abstraction which is employed in forming general ideas; (iii) al 
wahm, or “opinion,” by means of which a general conclusion is drawn 


from a number of ideas grouped together; and (iv) al-hafiza or az- 
which preserves and records the judgments formed 


senses, sight, hearing, taste, 


groups together those which ar 


zakira, “memory,” 

(p. 176). 
Algazel (1058-1109 or 1111), surnamed “Islam's convincing Proof,” was 
2 thinker whose position among Moslems has been compared to that of St. 
Thomas Aquinas among Christians. The following paragraphs give some of 
his arguments for the existence of higher thought process better than any 
We now know, (Translated from Miguel Asin Palacios: Algazel (1). 


The Philosopher is speaking to himself: 
"From whence comes the confidence which I place in the perceptions 

of the senses? Among these the sight is apparently the faculty most as- 
sured in its perceptions. Well then; if I look at a shadow I see it fixed, 
immobile, and I judge by this that it lacks movement; but, an hour later, 

I shall know, by experience and observation, that the shadow has moved, 

for its movement does not verify itself suddenly and all at once, but by 
degrees and little by little, 80 that it is never still. In the same way 
vision regards the stars and sees them so small that their size is no 


Ereater than a peseta; but afterwards come the geometrical demonstra- 
tions to prove that they are larger than the earth in magnitude." 
like them are testimonies for the 


"All these phenomena and others 
Senses, which give, concerning them, 
standing discredits and declares false, 
Or to refute this accusation." 


definite judgments, which the under- 
without their being able to repel 
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"Tell me then: if this confidence which you have put in the percep- 
tions of the senses should disappear, perhaps no guarantee of certainty 
exists more than in the first intelligibles, that is to say, in the first 
principles, such as these: twelve is more than three; negation and 
affirmation cannot join together in one single thing; the same object is 
not simultaneously temporary and eternal, being and not being, neces- 
sary and impossible." 

"But the perceptions of the senses exclaimed: and who guarantees to 
you that your trust in the first principles is not identical with the trust 
which previously you had in our perceptions? Because, when you then 
were sure of us, there came the understanding and belied us; so that, 
if you had not had the judgment of the understanding, you would have 
continued still to give credit to our testimony. Well then, perhaps there 
exists, beyond the intellectual perception, some other judge or criterion 
which, if it should manifest itself to us, would belie reason in its judg- 
ment, as reason manifested itself when it came to belie the judgment of 
the senses. And, the fact that the said criterion does not show itself to 
us is no proof of the impossibility of its existence." 

"My spirit remained perplexed for some time, without knowing how 
to answer this objection; but, far from emerging from these doubts, they 
confirmed themselves the more, as I reflected upon dreams." 

"Do you not perchance notice, said I to myself, how in a dream you 
believe that you see things, and imagine definite situations to which you 
assign reality, giving absolute credence, without a single doubt assail- 
ing you about them, while you are sleeping? And, nevertheless, when 
you awake, you know that evidently all those things which you imagined 
and to which you gave credence, lack foundation and value. Then, who 
assures you that all which you believe that you know in the waking 
state, with the senses or with the reason, has objective reality? Cer- 
tainly it is all true in relation to your state; but it can very well hap- 
pen that you come to experience in another state that it should be with 
respect to the awakened state that which this is with respect to dream- 
ing; hence it will come to pass that that which now you call waking 
is dreaming, and you will know with certainty that all which you judged 
With your reason are chimeras of phantasy without any reality." 


"Who knows if this superior state be not the same which the sufis 
name their ecstasy? , , .” 


This was indeed the conclusion to which Algazel came. He thought that 
there must be some higher state of intuition. In order to attain it he 8 
rendered a brilliant Career, as a teacher in Bagdad, and leaving his wealt 
for the support and education of his family, he entered upon a new career i 
Study and of ascetic practices. His mystic philosophy was in no wise ОРРО5° 


to the Quran. He was a defender of orthodoxy. He held that God is = 
Creator of all things, even of the free acts of men. 
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Algazel's famous book, Destruction of the Philosophers, was answered 
by another famous treatise, Destruction of the Destruction. The latter was 
by Ibn-Rushd or Averroes of Cordoba (1126-1198). Averroes earned the 
name of the Great Commentator, in recognition of his service in promulgating 
the teachings of Aristotle. The influence of Averroes was wide and lasting, 
though also disturbing. Renan has said that St. Thomas Aquinas, though 
combatting his doctrine in many points, yet, as a philosopher, owed almost 
everything to Averroes. 

Averroes opposed the mysticism of Algazel 
ported the search for truth through human reason. He appears to have had 
more faith in Aristotle than in revelation, although the two were regarded 
by him as in no wise opposed. The position and function of imagination in 
his system is indicated in the following excerpts from Renan (7): 


and his followers, and sup- 


'The soul is not divided according to the number of individuals, for 
it is one in Socrates and in Plato. For intellect has no individuality; 
individuation comes only from sensibility. . . . The individual soul per- 
ceives nothing without imagination. Just as sense is not affected except 
in the presence of the object, so the soul does not think except in pres- 
ence of the image. 


е ve intellect is a cardinal tenet in his teach- 
ing. The chief end of man (cf. Renan 95) is to enter into an ever closer 
union with active intellect. To find and know scientific truth is to enjoy 
immortal bliss here and now. The man who is absorbed in such activity 


need not go to heaven; he is there. 
d the same in all men, said Averroes. “Quod 


intellectus hominum est unus et idem numero.” This was one of the prime 
offenses for which he was condemned in 1269 by the bishop of Paris. One 
outraged critic asked: “What! is the mind of Judas the same as the mind of 
St. Peter?” ‘That, of course, sounds terrible. The Christian view was that 
cach human being is created with an individual intelligence, and that this 
is individually immortal. The "unity of intellect" seemed to negate human 
Personality. These two views are not fatally opposed. Unity is always 
unity of something, it is not just unity. And variety just as necessarily im- 
Plies some oneness to give it meaning. ‘There is no harmony without parts 
and no parts without a whole. The ideas of One and Many are correlatives. 
If there is such a thing as psychology, а science of mind, it must be based 
on the assumption that minds are essentially the same. You cannot have a 
Science of particulars. 


Ibn Khaldun (1332-1406) (5 


The conception of reason as acti 


Active intellect is one an 


), born in Tunis of a distinguished family, 
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was the author of a treatise on Universal History. His translator, Issawi, 
says of the Prolegomena to this work that it “represents the most compre- 
hensive synthesis of the Human Sciences ever achieved by the Arabs.” : 

Many judicious psychological observations are included in Ibn Khaldun's 
discussions of social and political life. And he offers valuable advice on edu- 
cation. "There are, too, some explicit statements on the various mental opera- 


. ^ А К m > E З Та Е in à 
tions, including imagination. Following is a description of abstraction i 
concrete setting (Issawi р. 162): 


Travelling in pursuit of knowledge and for the Purpose of meeting 
new teachers makes learning more Perfect. This is because men — 
their knowledge, characteristics, virtues, and opinions either through 


book learning or through direct contact and precept. Habits and skills 
acquired through contact and pre 


deeply rooted; hence the more n 
student has been in direct touch, 


cept are, however, stronger and more 
umerous the teachers with whom the 
the more deeply rooted is his skill. 

Moreover technical terms and methods are confusing to students, who 
are often inclined to think that these terms or methods form an inte- 
gral part of the science, The only way to remove this confusion is for 
the student to have direct experience of different methods, under differ- 


ent teachers. Such contact with learned men and teachers will give him 
more discrimination, owing to the diy. 
he will come across. 


» 
'This is а good example of that "dissociation by varying concomitants 
which modern psychologists recognize as a basic mental achievement. 
Probably the clearest contribution of Ibn Khaldun to the study of psy” 
chology lies in his expositions of human h 


5 іп 
abit and character as revealed 
the course of human history. 


P М нр be 
What man imagines and wills is shown to я 
Не я Б Уе: : : or^ 
conditioned by climate, tribal organization, financial and economic opP 


tunity, and social institutions, and language. This is a type of psychology 
hardly yet well developed in our own time. 


REFERENCES 
І. ArGAzkL, 


H za: 
Ascetica: por Miguel Asin Palacios. Zarago 
Comas Hermanos, 1901 


та y su escuela. Madrid: 1914. 


nns 
5 der Philosophie im Islam. Stuttgart: Fr. Fromma 
Verlag, 1901. Pp. 191. 

GUILLAUME, A. In 


The Legacy of Islam. Chapter on Philosophy and Theology: 
Oxford: Clarendon Press, 1931. 


m — 
— и ——— 


KATE GORDON MOORE 133 


5. IBN KHaLDUN. Ап Arab Philosophy of History: Selections from the Prolegomena 
of Ibn Khaldun of Tunis. Translated and arranged by Charles Issawi. 
London: Murray, 1950. Pp. xiv and 190. 

6. O'Leary, D. L. Arabic Thought and its Place in History. London: Kegan Paul, 
1922. Pp. 320. 

7. Renan, E. Averroes et Гауеггоёѕіте. (3rd ed.) Paris: Michel Levy Fréres, 
1866. Pp. xvi and 486. 


516 Woodruff dvenue 
Los Angeles 24, California 


Published as a separate and in The Journal of Psychology, 1956, 41, 135-150. 


PERFORMANCE ON A TRACKING TASK AS A FUNCTION OF 
POSITION, RADIUS, AND LOADING OF CONTROL 
CRANKS: I. STATIONARY TARGETS* 


Department of Psychology, University of Rochester 


ARNOLD A. GERALL, PuiLiP B. Sampson, АМО S. D. S. Spracc! 


A. INTRODUCTION 


A task of psychologists working in the area of human engineering is to 
determine functional relationships between an operator’s performance and 
the physical characteristics of the machine parts which he manipulates. These 
ielationships or laws when found will enable the engineer to design equip- 
ment so that the operator can perform the necessary tasks with a greater 
degree of efficiency and precision. They will also increase the psychologist’s 
understanding of the capacity and efficiency of the human organism in various 
perceptual-motor situations. The number of laws available at present is 
very small and a great deal of basic research is still necessary. The general 
Purpose of the experiments to be reported in this series of articles was to ob- 
tain information concerning the relationship between operators’ performance 
and several physical variables associated with the controls of a tracking task. 
The results might aid in the design of equipment for improving human per- 
formance and in the description of man’s capacity to respond under various 


Situational demands. 


B. STATEMENT OF THE PROBLEM 


The purpose of the present study was to investigate the relationships be- 
n task and the 


tween performance on a simple two-hand target acquisitio 
following three variables associated with the controls: (a) their position, (b) 


their radius, and (c) the force necessary to rotate them. 
C. SUBJECTS 


One hundred eighty recent military enlistees served as subjects. Each 
was assigned randomly to one of 18 experimental conditions. Anthropo- 
metric data were secured for the last 90 subjects. Analyses of the distri- 
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butions of heights and weights indicated that the means of each нез 
measures were approximately the same for all the experimental sgh 
The mean height of the subjects was 69.15 inches with a standard devia p 
of 2.3. "The mean weight was 152.92 pounds with a standard deviation | 
29.4. These values are similar to those for a military population reporte 
in the Handbook of Human Engineering Data for Design Engineers (8). 


D. Apparatus 


A detailed description of the apparatus has been presented in the nr 
report (1). In brief, it consisted of display, control, and recording pec 
The display unit was a dual beam oscillograph. One beam of the os 
graph was focused to a small spot and was used as the target. The о By 
beam was converted into a circle and was used as the target follower. en 
means of an automatic Programming device a stationary target was a 
jected on the cathode ray tube (C.R.T.) in various locations. The ү le 
controlled the movement of the target follower by rotating two AOS i 
bar cranks. The left crank governed the elevation of the circle and the a 
crank the azimuth of the circle. Each crank was mounted on the a 
an electromagnetic clutch. By varying the current through the coils of adi 
clutches, the coulomb friction supplied by these units provided torque los 
from 4 inch-pounds to 90 inch-pounds. а) 

Continuous records of the operator's performance were obtained ОП he 
Brush Oscillograph. The circuits of this unit were designed so that p 
movement of each control was recorded separately. Each record could нА 
analyzed as to: (a) the time elapsed before the operator made an a: 
movement of the controls after the target appeared; (b) the duration и 
direction of movement of the controls during the approach to the targe : 
and (c) any adjustive movements that occurred after the target was mae 

The subject sat in a seat which was adjusted in height so that he any 
comfortably place his forehead against a guard. This head guard ee à 
i й he C.R.T. At this distance, one revolutior o 
ement of the target follower of one degree -— 
lutions of the cranks moved the target pt 
A photograph of the apparatus that ici in 
air, the cranks, and the display is provided ™ 


2 


Twenty revo 
four inches on the C.R.T, 


Position of the Operator's ch 
Figure 1, 


E. PROCEDURE 


beginning of each trial, the target and target follower would word 
from each other on the face of the C.R.T. 'The task of the 


At the 


pear 
displaced 


OO OO а ааа. Аааа — 
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ject was to rotate the controls until the target follower encircled the target. 
The target appeared on the C.R.T. in eight positions. Each position or dis- 
Placement was displayed for 30 seconds. Then the circle and spot disap- 
Peared and 15 seconds elapsed before the next presentation of the target. 


al 
| 


p FIGURE 1 
HOTOGRAPH OF THE TRACKING APPARATUS SHOWIN 


G THE OprRATOR'S LOCATION IN 
RELATION TO THE CONTROLS AND THE DisPLAY: THE CRANKS ARE 


PLACED IN Postion 4 
rget at all eight positions, he was given 
а rest of approximately one minute. At the end of this period the same eight 
displacements were presented to him. Each operator was given four such 
Practice series. Hence, the extent of learning or practice, as represented by 
the scores obtained during the succeeding series, could also be analyzed. 

A factorial design which incorporated all combinations of the experimental 
Variables was used in this study. The sizes of the crank radii were 2, 4, and 
6 inches and the magnitudes of forces necessary to rotate the cranks were 


After the operator had circled the ta 
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2, 8, and 14 pounds. The positions of the controls were designated as 4 
and B. In Position 4, the left crank was rotated in a vertical plane parallel 
to the sagittal plane of the body and controlled the movement of the target 
follower in the vertical direction on the scope. 'The right control was rotated 
in a horizontal plane. This control unit was located at a 45? angle to the 
frontal plane of the body and governed the horizontal movement of the target 
follower. The only difference between the two positions was the location 
of the right crank. For Position B, it was rotated in the vertical plane +5 


à m 4 re he 
to the sagittal plane. The first 90 subjects were tested on Position 4 and t 
second 90 subjects cn Position B. 


Е. REsULTS 
1. Total Time to Reach the Target Scores 


The total time required by the operators to reach the target was recorded 
for every trial during the experimental period. In the analyses to be di* 
cussed below, an average time was computed for each subject from the 
scores of the eight trials in each of the four series. Accordingly, four quera 
were available for each operator which represented his proficiency at cher 
Stage of practice. The first analysis performed on these scores was a test 
of the significance of the obtained difference in performance that might be 
attributed to the two positions of the controls. This analysis showed that 
the operators who used Position 4 reached a significantly higher level 0 
proficiency than those who used Position B. (The 5 per cent confidence 
level was used for this and all subsequent tests.) In Figure 2, the groups 
performance on the two Positions is plotted for each force used in the expe?" 


K. ak a 
ment. It should be noted in this graph and those to follow that lower ue 
tme to reach the target score is indicative of a higher level of performan 
on this task. 


: | e 
A more detailed analysis of the effec py 


t of the two positions upon perfor! 


5 he 

Tevealed an unexpected and complicated result. Summary tables of y 

х : : i 
analyses of variance completed for each position separately are given 

Tables 1 and 2, he 


It is apparent from a comparison of these results that t 
in position is associated with differences in interaction effects 
For Position 4, there were no interaction effects between series (ies PI^ 
не) and any of the other variables, However, for Position B, there wa? : 
reliable interaction between series and the crank variable. Figures 3 a” 
illustrate the improvement in performance with practice of each crank 
the two positions. The implication of this finding is that for Position e 
Statement concerning the relative effectiveness of different sizes of cra” 


difference 


on 


a 
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would also have to include a qualification concerning the degree of training 
of the operators who used them in this position. In other words, the inter- 
action between cranks and series restricts the generalizability of the results 
obtained with Position B. Because of the limited practical application of 
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FIGURE 2 
РЕВЕОВМАМСЕ оғ Two GROUPS OF OPERATORS ON DIFFERENT CONTROL POSITIONS AS A 
FUNCTION OF THE Force NECESSARY TO TURN THE CONTROLS 
(N = 90 for Each Group) 


the results secured thus far on Position B and because this position was found 
to be significantly inferior to Position 4, attention in this report will be 
focused mainly upon the data from Position 4. 

According to the results shown in Table 1 the crank by force interaction 
Was not reliable for Position 4. In Figure 5, the relation between the three 
Magnitudes of forces and performance is depicted for each crank. If there 
Were no interaction between crank and force all the curves would be approxi- 
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mately parallel to each other. Obviously, the curves do not maintain a paral- 
lel course. It is probable a real interaction exists between the two factors 
and that it would have been found to be statistically significant if a larger 
number of subjects had been used in this experiment. ‘This interaction 


TABLE 1 vA 

ANALYSIS OF VARIANCE FOR TOTAL TIME TO REACH TARGET WITH CONTROLS IN Pasion 

Source df ms F 

Crank 2 1,776 0.5 

Force 2 23,283 6.9** 

FxC 4 5,491 1.6 

Error (b) 81 3,381 

Series 3 48,539 233.2** 

SxF 6 346 L7 

SxC 6 294 1.4 

SxCxF 12 387 + 0.3 

Error (w) 243 208 — 


“Beyond the 5 per cent level of confidence. 
**Beyond the 1 per cent level of confidence. 


TABLE 2 е? 
ANALYSIS OF VARIANCE FOR Tora Time то REACH TARGET WITH THE CONT! 
IN Posirion В xml 

Source df ms F 

Crank 2 4,790 1.5 

Force 2 20,304 Led 

CxF 4 8,203 2.6* 

Error (b) 81 3,140 

Series 3 32,116 205.4** 

SxF 6 176 0.8 

SxC 6 959 4.7** 

SxCxF 12 220 1.1 

Error (w) 243 205 


Beyond the 5 Per cent level of confidence. 


* 
**Beyond the 1 per cent level of confidence. 


signifies that the effect that cranks with a given radius have upon performane 
depends, at least in Part, upon the force which the operator has to exert 
turn the cranks, 

The Preceding analyses and graphs consistently show that if there e 
any change in performance with an increase in coulomb friction present in t á 
control system and a consequent increase in force requirement for the ape, 
tor, it always was manifested as a decremental effect with Position а 
However, the rate of the change of the decrement was not the same for t _ 
three radii o£ cranks. For a given increase of force, the associated pen 
ment in tracking speed was greatest for the 2-inch crank and least for € 


were 
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6-inch crank. "This result is reflected in the slopes of the curves presented 


in Figures 5 and 6. 
Figure 6 also reveals that each crank radius has associated with it a par- 
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ticular range of torques over which it leads to more proficient performance 
than another crank radius. Furthermore, the extent of the range appears 
to be related to the size of the crank. 

The variability of performance associated with each experimental condition 


190 
T 
Ln 180 
со 
с 
E 
170 
ul 
I 
E os 
LÀ 
o 
= 5 "60 
« е 
ш 
ш E 
o E 
e Е ıso 
ш 
z 
Е 140 
a 
= 
o А 
Е 130 EN 
2 
120 
4" 
g ee 
A B с D 
SERIES 
FIGURE 4 


CHANGE IN THE PERFORMANCE Or OPERATORS WHO Usep DIFFERENT CRANK RADII 
WHEN CONTROLS WERE PLACED IN POSITION B DURING 
THE Four Practice SERIES 


> . PAE rE 
“+ ————9—À ө ——„„_————-———————ь—— 


4^ 


A. А. GERALL, Р. B. SAMPSON, AND S. D. S. SPRAGG 143 


est variability among the operators was found 
A comparison of the over-all difference 
however, was found not 


was also analyzed. The larg 
for the 14-pound, 2-inch condition. 
in variability of performance between the groups, 


to be reliable. 
For the reasons stated previously, emphasis was placed on the results ob- 


tained on Position 4. It would be informative at this point to consider 
briefly some of the data obtained with Position B. The form of the func- 
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tion for the 2-inch crank was essentially identical for the two positions. It 
is probable that the conclusions drawn for the 2-inch crank will apply equally 


to either position. 


Another similarity between the two conditions was shown 


for the 6-inch crank when it was coupled with 2- and 8-pound requirements. 
However, when 14 pounds were required to rotate the 6-inch crank in Posi- 
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ti i z 

e adim in longer acquisition times than those associated with 

нона е em Position 4. The most outstanding discrepancy 

Lk LP Y was associated with the 4-inch crank. With this 

in habe cena ‚ the group that had the l4-pound condition obtained 

Tha g scores than the groups that had the 2- and S-pound conditions. 
comparable group on Position A had the longest time to reach the tar- 


Eget s ^] x 
core in relation to the other two groups. Also, as shown in Figures 


Зап i 
d 4, the rate of change in performance with practice for the 4-inch crank 


goo p omm groups was greater with Position B than with Position 
AP god the over-all variability of Position B was greater than that of 
2. Component Responses 

deca a to total time to reach the target scores, starting, travel, and 
A in сч and error scores was secured from the graphic records 
val hos Reve performance. Starting time was calculated from the inter- 
камсы! the presentation of the target and target follower and the first 
iin А е indication of movement on the record. As such, it is a measure 
tes е some movement time of unknown duration. Also, the start- 

scores used in the analysis to be discussed below were obtained from 


th : . i 
е hand which yielded the longest time for each target acquisition. An 
ese scores is presented in Table 3. According to 


TABLE 3 
ANALYSIS OF VARIANCE OF STARTING TIME 


an si » 
alysis of variance of th 


Source 4f dd 
Between 
Crank 2 1,108 3,1* 
2 2,986 g.5"* 
1 2,044 5.8* 
4 1,241 3,5** 
2 176 
FxP 2 212 
CxFxP + 231 
Еггог 162 352 
Within 
orle 3 5,117 764** 
CxS 6 32 
Рх$ 6 147 2.2* 
PxS 3 i 
SxCxF 12 н 
SxPxF ё $ 
SxPxC 6 п 
SxCxFxP 12 52 
Error 486 ef 


„Beyond the 5 per cent level of confidence. 
Beyond the cent level of confidence. 
1 per 


146 JOURNAL OF PSYCHOLOGY 


this analysis, the two positions used in this experiment had a differential effect 
upon starting time scores. [n Figure 7a, the differences between Positions 
4 and B are shown as a function of the three crank radii. Operators who 
used Position 4 had a longer starting time than those who used Position B. 
It should be noted at this point that total time to reach the target scores 
were longer for Position B than they were for Position 4. "Thus, the posi- 
tion which afforded the longer time to reach the target, nevertheless, enabled 
the operators to manifest the shorter starting time. 
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FIGURE 7 
(a) Starting time as a function of crank radius, Positions 4 and B. 
(5) Starting time as a function of force, for each crank radius. 
(c) Starting time as a function of sequence, for each force. 
(4) Mean number of errors as a function of sequence, Positions 4 and B. 
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al M ME starting times and forces for each of the three 
a 5 in Figure 7b. Starting times increase as а function of 
force but the rate of increase was not the same for each crank radius. This 
is illustrated by the curves in Figure 7b and the significant interaction ob- 
tained between crank and force variables in the analysis of variance. With 
an increase in force from 2 to 14 pounds, the increase in starting times was 
greatest for the 2-inch crank and least for the 6-inch crank. 

The analysis of variance also indicated that starting time decreased as a 
i This result is presented in Figure 7c. There was a 
slight tendency for the curve representing starting time when eight pounds 
of force were required to have a different slope than the curves for the 2 
and 14 pounds. The force by series interaction, which is a quantitative esti- 
mate of the similarity of the rate of change of these functions, was found to 
be statistically reliable. - Тһе degree of deviation from parallel courses of 
the curves, although statistically reliable, is small and probably does not have 
Immediate practical significance. 
. Travel time was measured as the interval between the end of starting 
time and the point at which the target was first reached. It is comprised 
mainly of movement responses of the operators. The travel time component 
Was the largest element of total time. As might be expected, travel time 
results are essentially similar to those found for total time to reach the target. 

The data for adjustment times were of interest primarily in that their 
rrence was extremely small. No systematic relationships 
ition, radius, or force requirements of the 


function of practice. 


frequency of occu 
between adjustment time and pos 
cranks were found. 

Errors were defined in this study 
from the target. An analysis of varian 
made with either control indicated that only 


affect reliably the number of errors made. Fewer errors were made with in- 
sk. There is a trend, although it is not statisti- 


ablished previous to obtaining the results, for 
Position 4 than with Position B. But it is of 
as small as it was. A graph showing the de- 
and the difference in the number .of errors 


ure 7d. 


as movements made in a direction away 
ce for the total number of errors 
series or practice seemed to 


Crease of practice on this ta 
cally significant at a level est 
fewer errors to be made with 
Mterest that the difference was 
Crease in errors with practice 
recorded for each position is shown in Fig 
G. Discussion AND SUMMARY 

The purpose of the present study was to investigate the relationship be- 
tween performance of operators on à simple two-hand target acquisition task 
and several aspects of the control system associated with the tracking device. 
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The variables studied were the position, radius, and force requirement of 
the controls. "There were two positions, three sizes of crank radii, and three 
magnitudes of force requirements. All combinations of the selected dimen- 
sions of these variables were investigated and analyzed according to pro- 
cedures appropriate to factorial designs of experiments. The primary meas- 
ure of the operator's performance on this task was total time to reach the 
target, and the discussion will be based upon this measure unless specified 
otherwise. 

An analysis of the influence of the different positions of the controls re- 
vealed that this variable had several significant effects upon performance. 
Position 4 enabled the subjects to obtain a higher and less variable level of 
performance than did Position B. A single cause of the superiority of Posi- 
tion 4 cannot be identified at this time. It is possible that the location of 
the cranks in Position 4 enable the operators to use their arms with greater 
speed and force than does Position B. However, the difference may not be 
due to physiological factors of the motor system but to perceptual-motor 
influences. Several experiments have been reported recently which evaluated 
many display-control relationships for two-hand tracking tasks (2, 6). The 
results of these experiments suggest that the arrangement of the controls 
designated as Position Æ in this study permits the operator to reach a higher 
degree of proficiency than would controls placed in an arrangement such as 
Position B, because the relationship between the plane and direction of rota- 
tion of the controls of Position 4 are more "natural" and "continuous" with 
the movement of the target and target follower on the display than are 
those of Position B. The tendency for fewer errors to be made with Posi- 
tion 4 supports the hypothesis that Position 4 is the better of the two posi- 
tions because of its control-display arrangement. If the perceptual-motor 
relationship is the more important factor determining the difference between 
the two positions, then with tasks that do not require tracking, such as a pure 
rotary task, Position 4 might not be more effective than Position B. 

At first glance, the Starting time data do not appear consistent with the sug- 
gestions made above. It would be expected that the position with the better 
control-display relationship would lead to the shorter starting times. How- 
Суег, operators using Position Æ, which had the more natural control-display 
relationship, had the longer starting times. This result might be due to the 
fact that starting times as measured in this experiment had a large motor or 
movement component contributing to its duration. If Position B were the 
better arrangement for the application of force, then the starting times might 
be shorter when this position was used because of this advantage. 
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ea he influence of practice upon the performance of the operators was also 
ferent for the two positions. When Position B was used, a triple inter- 
action between the crank, force, and practice variables were found. This 
interaction indicates that the relative effects of the crank and force variables 
shifted during the practice series. At present, no adequate explanation can 
be offered by us to account for the nature or cause of this interaction. No 


i i Н i 
nteraction between practice and the crank and force variables were found 


E Position 4 was used. Thus, the relative. effects of the crank and 
отсе variables appears to be more independent of the degree of experience 


of the operators with this control arrangement. 
With Position 4, the influence of the different crank radii upon per- 


formance was found to depend upon the force necessary to turn them. The 


same result can be expressed in terms of the torque load of the control sys- 
tem as well as the force demand upon the operator. For low values of torque, 
the 2-inch crank was more effective than the others. The usefulness of a 
crank with a small radius, however, decreases rapidly as the torque of the 
System increases. Therefore, cranks with radii of two inches or less should 
be used only when the torque demand of the system is not large (probably 
not over 10 inch-pounds). The range of optimal usefulness of the 4-inch 
crank in this study was approximately between 10 and 40 inch-pounds. After 
40 inch-pounds, the 6-inch crank seems to be superior to cranks with smaller 
radii, 

Although a relatively large 
experiment, it is premature at th 


number of subjects was used in the entire 
is time to specify the exact range of torques 
Over which a given crank is more effective for the general population. A 


larger sample of subjects would be necessary to achieve this desirable goal. 
these data are useful in suggesting that 


In lieu of such a normative study, 

Such ranges of optimal performance for each crank radius do exist and in 
Providing very approximate values of the boundaries of the ranges. Also, it 
is important to note that in systems which have variable torque demands that 
cranks with larger radii will lead to more nearly constant performance over 
à wide range of force values than cranks with smaller radii. 

'The friction imposed upon the control of the tracking device employed in 
this study was essentially independent of the velocity of rotation. This type 
of friction is usually designated as coulomb friction. According to the data 
obtained with Position 4, an i coulomb friction causes a decrease 
in performance for all sizes of cranks. Helson (3, 4) has studied the in- 
fluence of coulomb friction. upon performance with uni-dimensional com- 
Pensatory tracking tasks both using one and two hands. In almost all in- 


ncrease ir 
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stances, Helson reported that larger magnitudes of friction increase both 
tracking errors and irregularity of performance. The results of this experi- 
ment complement those obtained by Helson. Hick (5) compared the effects 
of friction upon one hand tracking performance under conditions of jolting 
and non-jolting of the control. He reported that friction was favorable in 
jolting conditions for tracking involving short to-and-fro corrective move- 
ments but unfavorable for the same task under non-jolting conditions. Reed 
(7) studied the effect of friction upon rate of rotating cranks of various 
radii. Friction always acted to decrease the speed of turning for a given 
crank radius. Thus, the data available at present seem to be consistent with 
the conclusion that coulomb friction is detrimental to the efficient use of 
cranks when the task involves rotation alone, tracking under relatively stable 
conditions of the controls, or two-hand acquisition of stationary targets. 
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PERFORMANCE ON A TRACKING TASK AS A FUNCTION OF 
POSITION, RADIUS, AND LOADING OF CONTROL 
CRANKS: П. MOVING TARGETS* 
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A. INTRODUCTION 

In a previous study, variations in the positions, radius, and loading of the 
controls were found to influence the performance of operators of a target 
acquisition task. Since there are many types of tracking devices commonly 


used in laboratory investigations and field situations, additional analyses 


and research appeared to be necessary before the generality of the results 


could be ascertained. 

At the beginning of each trial of the target acquisition task employed in 
the aforementioned study, the target and target follower appear in separate 
locations on the face of a cathode ray tube. Each operator is instructed to 
rotate the controls so that the target follower reaches and encircles the 
Stationary target in the shortest possible time. The measure of the operator’s 
Proficiency, therefore, is the time required to reach the target. The level of 
Proficiency achieved in this target acquisition task depends upon, in large 
Part, the ability of the operator to coórdinate and maximize the speed of 
They must coórdinate the speeds of rotation of 


the controls if the target follower is to be moved along the shortest path to 
the target. For example, for one target displacement, the “x” crank may: 
“у” crank if the target follower is to 


rotation of the controls. 


ave to be rotated twice as fast as the 
take a straight line course to the target. For other target displacements, the 


Tatio of rotating the cranks changes according to the position of the target 
in the “x” and “у” directions relative to the target follower. The absolute 
Tate of rotating each crank determines the speed at which the target follower 


Moves in the intended direction. Observations of the behavior of operators. 


Оп the target acquisition task under discussion seem to indicate that they 


Met 
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were more intent upon maintaining speed rather than coóürdination of the 
controls. 

In another common type of tracking, called following tracking, the target 
is in motion during most of the trial. Operators engaged in following 
tracking are required to keep the target follower over a moving target as 
long as possible. Accordingly, the primary measure of performance is total 
time on target. Mastery of the task occurs when the operator is able to co- 
ordinate the action of both hands in response to the perceived movements of 
the elements on the display. Absolute speed of rotating the controls is largely 
determined by the speed of movement of the target. In most following track- 
ing tasks, the target speed is such that maximum effort or speed of rotation 
of the controls is not required of the subjects. Thus, ability to coórdinate 
the movement of their two hands appears to determine performance in fol- 
lowing tracking while ability to maintain a high speed of rotation of the 
controls seems to regulate performance in target acquisition tasks. If this 
analysis is correct, then these two tasks depend, at least in part, upon different 
skills. The experiment to be reported here, was intended to discern whether 
the relationships found between performance on a target acquisition task 
and three physical control variables would be relevant to a following track- 
ing task. 

B. Purpose 


It was the purpose of this experiment to determine the influence of two 
different positions, three sizes of radii, and three magnitudes of loadings of 
control cranks upon performance of operators of a following tracking task. 


C. SUBJECTS 


One hundred fifty-three military trainees served as subjects in this experi- 
ment. The first 108 subjects performed with controls in Position 4. The 
remainder of the subjects served with the controls placed in Position B. Each 
subject was assigned randomly to one of nine radius and force conditions. 
"There were no statistical differences among the average weight or height of 
the groups assigned to the 18 experimental groups. 


D. Apparatus 


The Programming unit of the tracking device described in detail in а 
Previous report (1) was modified for the purposes of the present study- 
Originally, the Programming unit controlled presentation of the stationary 
targets and the temporal intervals between trials. At the onset of each trial 
in the target acquisition situation, the target would appear displaced from the 
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target follower. The extent of the displacement was determined by selecting 
two voltages, one for the "y" component, and the other for the "x" com- 
ponent, from two banks of fixed resistors in series. In order to convert the 
Programmer so that a moving target could be presented, two motor driven, 
high resistance potentiometers were switched in parallel with the resistances 
that were to be selected for a given displacement. The target, therefore, 
moved between each.successive position formerly used in the target acquisition 
task. "This also means that approximately the same number of revolutions 
of each control was required in both situations. The rate of movement of 
the target was 1°41’ of visual angle per second or 1/3 of an inch per second 


on the face of the cathode ray tube. 
o modified to shorten the duration of a trial 


and the inter-trial interval. In the previous study each trial lasted for 30 
seconds and 15 seconds elapsed between trials. For the present study, each 
trial continued for 8.3 seconds and the inter-trial interval was 21.7 seconds. 

A Standard Electric Clock was used to record time on target. Whenever any 
Part of the target follower touched the target, the clock was activated by an 
electronic relay. The same electronic relay was used in the previous study 
wired for recording time on target. All the other 
ame as described in earlier reports (i, 2) 
to them for additional information. 


The programmer was als 


but its contacts were re 
aspects of the equipment were the s 
and the reader is requested to refer 


E. PROCEDURE AND DESIGN 


On the first trial of every series, the target and target follower appeared 
in the same location on the face of the cathode ray tube. Almost immedi- 
ately after it appeared, the target began to move at an approximately constant 
Velocity and in a straight line for a predetermined distance. The task of the 
Operator was to keep the target follower, which was a circle, over the target 
Spot as it moved. When the target reached the end of its course, it remained 
Stationary for several milliminutes before it disappeared from the face of the 
scope, After the 21.7 seconds of the inter-trial interval elapsed, both the 
target follower and the target re-appeared where the operator left them at 
the end of the previous trial. The target then started to move at the same 
Velocity as before but in a new direction. All of the eight courses differed 
from each other in the ratio of vertical and horizontal distance traversed 


during a trial. 

After the operator tracke 
minute rest. At the end of 
Tepeated in the same order. 


d all eight courses in a series, he was given a one- 


this period, the same eight target courses were 
Each operator was given four series and then 
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permitted to rest for approximately 25 minutes before he was re-tested on a 
second set of four series. 

"The design and experimental conditions used in the previous study were 
reproduced in this experiment. A factorial design which incorporated all com- 
binations of the experimental variables was used. The sizes of the crank 
radii were 2, 4, and 6 inches and the magnitudes of force necessary to rotate 
the cranks were 2, 8, and 14 pounds. The positions of the controls were 
designated as f and В. In Position 4, the left crank was rotated in a ver- 
tical plane parallel to the sagittal plane of the body and controlled the move- 
ment of the target follower in the vertical direction on the scope. The right 
control was rotated in a horizontal plane. This control unit was located 
at a 45° angle to the frontal plane of the body and governed the horizontal 
movement of the target follower. The only difference between the two 
positions was the location of the right crank. For Position B, it was rotated 
in the vertical plane 45? to the saggital plane of the subject. The first 108 
subjects were tested on Position 4 and the second 45 subjects on Position B. 


Е. RrsuLTS 

An average time on target score was computed from the eight trials ^ 
each practice series for each subject. ‘The basic 18 experimental conditions, 
therefore, were replicated eight times in this design. Of course, the replica- 
tions represent practice effects or repeated measurements on the same sub- 
ject. The results of the analysis of variance performed on these data are 
presented in Table 1. The only statistically significant effect was associated 
with the series or practice variable. "There was a tendency for the operators 
who used Position 4 to obtain higher time on target scores than those who 
used Position B. Also, there was a trend for performance level to decrease 
with an increase in force required to rotate the controls. Neither of these 
tendencies, however, could be held on statistical grounds to be due to any- 
thing other than chance variation. 


G. Discussion AND CONCLUSION 


An effort was made in this study to reproduce the experimental conditions 
of a previous experiment with one major exception. The target acquisition 
task used in the previous experiment was converted into a following tracking 
task. It was the purpose of this experiment to determine whether the vari- 
ables of position, radius, and loading of the control cranks affect performance 


of operators of target acquisition and following tracking tasks in a similar 
manner. 
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Р Performance of operators of а following tracking task was found not to 
e systematically related to the variables of position, radius, and loading of 


th i i 
e control cranks. These same variables had been found to influence per- 


for 2 "S г * 
mance of operators in a target acquisition situation. There was some 


йй ан дае ; 
ndication that at least one of the combinations of radius and force demands 


the 2.i ; 
he 2-inch-14-pound control, led to a greater decrement in performance 


= the: other controls: These effects, however, were not statistically evi- 
ent in an over-all F-test and shall have to be demonstrated in future re- 


search. 
TABLE 1 
= ANALYSIS OF VARIANCE OF Tora Time ON TARGET 
= Source df ms F 
Crank 2 38.88 
Force 2 3,058.93 
Position 1 624.27 
CxF + 423.18 
CxP 2 $14.39 
FxP 2 778.58 
СхЕхР + 582.19 
Error (b) 135 2,185.21 
Series 7 22,191.67 170.40** 
CxS 14 225.89 
FxS 1+ 147.22 
7 55.16 
28 99.47 
14 130.99 
1+ 49.02 
CxFxSxP 28 196.80 
ada Error (w) "45 130.23 


**One per cent level of confidence. 


significant difference in the performance of 


the operators of the two positions was not expected. Several studies (3, 6) 
have shown that the position of the controls in relation to the display in- 
fluences performance of operators of two-hand tracking tasks. Position 4 
had the more natural or compatible correspondence with the display than 
Position B, in this study- ]t was expected that Position Æ would enable 
n higher time on target scores than those who used 
Position B. It is possible that no difference was found because the experi- 
Ment was not sufficiently precise to uncover it. In the present experiment, 
inter-subject variability was rather large in spite of efforts to keep motiva- 
tion high and the task simple. If a larger sample of subjects were used or 
if the inter-subject variability were decreased by either selection or experi- 


The absence of a statistically 


the operators to obtai 
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mental methods, then position effects, it is suggested, would be found to 
be different to a statistically significant extent. 

There is no direct evidence, to the authors’ knowledge, which demon- 
strates that performance on a two-hand tracking task is related to the — 
and loading of the controls. However, on the basis of studies dealing Re 
these variables in other types of situations such as: target acquisition (2), 
single control rotation (7), and unidimensional compensatory tasks (4, 5), 
it was anticipated that some effect would be found. Perhaps, in the ine 
experiment, the operators were not required to exert themselves sufficiently 
and thus were able to compensate for any deleterious effects due to certain 
crank radius and loading conditions. If either the rate of target pyrene 
or the duration of the trial were increased, then the variables of cranl 
radius and loading might be important. However, until further work : 
completed, it is necessary to conclude that the results found for a targe 
acquisition task reported previously do not apply to a following tracking 
task. 
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DERIVATION OF A GENERALIZED CLASS OF IDEAL RETEN- 
TION CURVES BASED ON A CONCEPT OF 
EQUIPOTENTIALITY* 


Department of Psychology, Brooklyn College 


Ivan D. Lonpon 


riter has attempted (3-6), degree of retention 
ized elements still participant in a neural 
a statistically defined process of decay, equi- 
ch element has become nonpartici- 
f the original com- 


In associating, as this w 
with the proportion of hypothes 
complex that has been subject to 
potentiality is implied. It matters not whi 
pant; what is important is that any given proportion o 
plex be thought as associated with a degree of retention, however indexed. 
This leads mathematically to the well-known exponential curve of forgetting, 
asymptotic to the abscissa of the plot, if no restorative process countering the 
mplex is assumed (3). 

1 exploration of the consequences of equi- 
ideal retention curves in which 
y one of several possible. The 


Progressive decay of the со 

However, a further mathematica 
Potentiality leads te a generalized class of 
turns out to be onl 
based on a model which assumes varying degrees of 


estorative considerations in order to keep the 


the exponential curve 
derivation to follow is 
*quipotentiality, but excludes r 
mathematics tractable and to underscore the essential idea. 

mum complex of neuron assemblies to be associ- 


Let us conceive of a mini 
assumption of no overlearning. 


ated with initial 100 per cent retention on 
Since the complex is made the basis of retention, it will be referred to as an 
engram-complex to accord with earlier terminology. The neuron assembly 
it since it constitutes the building 


itself will be designated as an engram-un 
es will correspondingly be called sub- 


block of the complex. Subassembli 
units, 
Suppose, now, that each engram-unit contains n subunits! originally 


a and whose probability of remaining participant 
in the engram-unit after at, where a is taken as the “action coeffi- 
ree of equipotentiality among these sub- 


cient.” On the assumption of a deg 
r each engram-unit as remaining participant in the en- 


necessary for its formatior 
time t is e^ 


Units, we may conside 


ffice on October 4, 1955, and published immediately at 
The Journal Press. 
dopted for mathematical simplicity. In 


“Received in the Editorial О 
rovincetown, Massachusetts. 

1A uniform n for each engra 
actuality, a nonuniform n must be presumed. 
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gram-complex as long as in each engram-unit the number of subunits, ren- 
dered nonparticipant with time, does not exceed r. 

Instead of dealing directly with the proportion? of engram-units still par- 
ticipant after time t in the original engram-complex minimally associated with 
initial 100 per cent retention, we may allude more advantageously to their 
probability of remaining participant. We proceed now to calculate this 
probability under the assumptions stated above. f 

If the probability of participation for an engram-subunit after time t is 
е“, its probability of nonparticipation after time ¢ is 1 — e—^t, The succes- 
sive terms of the binomial expansion, 

[et + (1 ey, | 
yield respectively the probability that after time t no subunit has been ren- 
dered nonparticipant, one subunit has been rendered nonparticipant, two sub- 
units have been rendered nonparticipant, etc. (1, p. 106). The (r + 1)* 
term yields the probability that r subunits have become nonparticipant. The 
sum P of the first (r +1) terms then gives the probability that, after time t, 
an engram-unit continues participant in the engram-complex. 

Plotting P against t generates "survival curves" which assign the proba- 
bility of continued engram-unit participation in the original engram-complex 
after time t. These curves, then, are seen to be the sought-after ideal re- 
tention curves, and constitute a generalized class. 

If we substitute x for e—?* the first (r + 1) terms of the binomial 
expansion, [x + (1 — x)]», is 


1] P — Y, Cg?-!(1— x), 
1=0 


where aC; = nl/il(n — i) I. 
It is highly desirable to obtain, if possible, an expression from which the 
Summation sign has been eliminated. Close inspection, after appropriate 


n MAN, of the derivatives of [1] in the cases: r — 1, 2, 3 suggests 
that 
[2] dP 


= (n p Ij Cam-r-1(] a x) т, 
dx 


where 0 < x SilsinceO0 c t — о. If itis recollected that 
. aC, = (r + 1),C,i/ (n — г), 
[2] may be readily proved by mathematical induction to hold in general. 
"Therefore, on integrating, 


2As gauged by the savings method (3). 
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[3] P= (n—1)aCeft28-F-"(1 —2) "dz, 


where z is substituted for x for purposes of integration in order to establish 


P as а function of the upper limit x. 
By means of the incomplete B-function (1, p. 127, Ex. 25; 2, pp. 561-562), 


integration of [3] may be effected. Since 
B(pa) = 0227—01 — 2)" 102, 
[4] P = (n—r),C (n — r r+ 1). 
The coefficient of the incomplete B-function in [4] can be shown to be the 


reciprocal of the complete B-function. Since 


B(p,q) = fap] — жу —(p—1)!(q— 1)!/(p + a— 1)!, 
B(n — r, Ы = (п = r— 1)!г\/п!. 


But (n— r),C, — nl/(n—r— 1) trl. 


"Therefore, 

[5] (пг). = 1/8(n — n, r + D. 
Accordingly, on substitution of [5] in [4], 

[6] P= В, (n— r r +1)/8(n— nr +1), 

where x == e-at, 


e incomplete to the complete f-function is known as the 
s been tabulated (7). An appropriate 
calculation of this ratio also by 


. The ratio of th 
incomplete #-function ratio and ha 
transformation of [1] permits the ready 
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means of tables of cumulative binomial probabilities, recently made available 
(8). Illustrative plots of [6] have been made for the cases: п — 5;r— 0, 
1, 2, 3, 4 with a taken as equal to 3/5 in order to exhibit the nature of oe 
general class of retention curves obtained on the assumption of degrees E 
intra-engram-unit equipotentiality and the absence of a restorative process 
to render previous engram-subunits again participant.” For all n’s, г = 0 


Н ‚ Я lefies sigmoid 
exponential curves result; for n Z 2, r z& 0, however, varieties of sigm 
curves are obtained. 


With overlearning the associated engram-complex may be presumed to e 
ceed the minimum complex postulated for the above derivation. The per- 
centage excess of engram-units beyond 


the minimum constituting the latter 
engram-complex for t — 


0 may then be utilized to determine the increase of 
probability of engram-unit participation for 


learning. The resulting curves w 
at the 100 per cent level, for t's no 
registered for the minimum comple 
of the curves themselves with P 


displaced curves add considerably 
retention curves 


any given t as a result of over- 
ill accordingly show a continuation of P 
t in the neighborhood of zero, beyond that 
X, as well as a proportionate shift upward 
= 0 still as asymptote. These upward- 
to the coverage of the deduced class of ideal 
, again on the assumption of nonrestoration. | 

torative processes, leading to reparticipation of engram-units 
and subunits in the engram-complex, should lead to asymptotic descent to 
Р = 0, so that there should be Produced a permanent leveling upward of 
the retention Curves, originally derived on the assumption of nonrestoration. 


This has been mathematically demonstrated in a Previous paper (3) for what 
now turns out to be the special case n = |, r = 0 for retention associated 
with a minimum complex. In that 


Paper it was shown that an asymptotic 
P /b isa consequence of 


à restorative process countering one of 
Progressive decay as indicated in the differential equation, 
dP 


"de == BP be = Py, 


However, res 


z—]l-—a 


rve; paired values of P and t 
T region, being unadvisabl 
‘ymptotic retention, ‘This obs 


ioration of the engram-complex (3) and 
iri ideal curve of retention. 
meters n and r may be estimated from the 
A esented in a separate paper. The method 
of Equation [2]. 
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whose solution is 


b—a 


P= 
b— ae 


(0-а) ` 


I "NX З 
n general, it is not at all unreasonable to surmise that for cases of over- 


learning, particularly where meaningful relations are involved, a high ratio 
r/n should be anticipated, so that on assumption of restoration an asymptotic 
P, may be anticipated at a high level or even as indefinitely coincident with 
Р = 1. These curves asymptotic to Р = 0 again add further to the cover- 
age of the generalized class of ideal retention cu 


that it i : : ; ; 
at it is possible to view а great variety of disparate curves as products of 


essentially i ; : ; А i 
entially identical processes operating upon equipotentially diverse neural 


ass х ee е : yi : 
emblages—a diversity essentially determined by the critical n's and r's in- 


volved. 


rves previously derived, so 
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AUTISM, EMPHASIS, AND FIGURE-GROUND PERCEPTION* 


University of Kansas and The Menninger Foundation 


TEODORO AYLLON AND ROBERT SOMMER! 


A. INTRODUCTION 


In the literature relating to need and perception, there are essentially two 


groups of studies. The first concern primarily the movement of the cog- 
nitive processes in the direction of need-satisfaction. The experiments of 
Schafer and Murphy (9), Proshansky and Murphy (7), and Jackson (4), 
On the obverse side are 


may : 
may be regarded as prototypes of this approach. 
seemingly innumerable, 


those dealing with perceptual defense. These latter, 
Usually posit a typology of reaction patterns ranging from defense (raising 
of threshold to punished stimuli, similar to autism in this sense) to vigilance 
(lowering of threshold or sensitization to punished stimuli). 

The roots of this concept of vigilance go deep. One may remember the 
Classic experiment by Tolman, Hall, and Bretnall (11) in which the alert- 
ng or emphasizing effect of electric shock was clearly evident. Many simi- 
ar investigations followed at its heels; Jones (5) provides a good bibliogra- 
Phy. Two recent studies by Pustell (8) and Dulany (3) are pertinent. 
Pustell approaches the concepts of vigilance and defense using a cue-drive 
hypothesis, He maintains that if escape from punishment is impossible and 
anxiety is very intense, defense will appear. When such anxiety is more 
Moderate in intensity, a vigilant attitude will prevail. Dulany employs a 
functionalist approach to the learning of the perceptual patterns of defense 
and vigilance. He notes that responses instrumental to avoidance of punish- 
Ment will be strengthened while those associated with punishment will 


come weaker. 
The present study, stemming 


—— 
à "Recommended for publication by Gardner Murphy, received in the Editorial Office 
n October 14, 1955, and published immediately at Provincetown, Massachusetts. 
"byright by The Journal Press. . , ki 
und ne present study is part of a larger program of perceptual learning researc 
$ er the direction of Dr. Gardner Murphy. This investigation was supported by 
research grant (M-715C) from the National Institute of Mental Health, of the 
т omal Institutes of Health, Public Health Service. In carrying out the investiga- 
on, we gratefully acknowledge the assistance of Miss Diana Laskin, Mr. Seymour 
tho: and Mr. Cyril Feldstein. The study is described in greater detail in the 
о esis by the senior author submitted in partial fulfillment of the degree of Master 
Arts to the Graduate Faculty, University of Kansas. 
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from the line of research begun with the City 
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College investigations on the effects of need on perception, has a somewhat 
different orientation. Yet our hope is also to tie together the findings from 
both the autism and the emphasis studies in terms of the situations in which 
defense or alerting will appear. It is based on a pilot study by the writers 
in which electric shock was utilized in a tactual-kinesthetic figure-ground 
situation (to be described later in this paper). In brief, it was found that 
there was a slight tendency for those Ss who reported experiencing the shock 
as slightly unpleasant to respond to the non-punished aspect in the figure- 
ground situation (as would be predicted from autism or defense theory); 
and a marked tendency for those Ss who reported experiencing the shock as 
moderately or very unpleasant to respond to the punished alternative (which 
would be predicted on the basis of the concepts of alerting, emphasis, ОГ 
vigilance). 

It was felt that if this finding could be confirmed, it would have impor- 
tant implications for need-perception theory in that defense and vigilance 
could be conceived of as functional behavior patterns, adopted by the indi- 
vidual when a particular type of situation arose. It might also reconcile 
autism theory to some degree with much of the critical discussion of the “new 
look” studies that has appeared in the journals. The example of the skier's 
attending to the (punishing) treestumps along the trail could be considered 
a case of considerable (potential) punishment that would call for alerting 
to the sources of danger, Focussing on the stumps would assist in making 
a smooth run down the trail more than would the ignoring of them. There 


is likewise the case of the hysteric obsessed with the fear of snakes. Rather 
than overlooking a snake in a field, 


she tends to accentuate any rustling of 
the grass, 


and to reshape every available branch or piece of wood in the field. 
It should. be apparent that an approach envisaging an invariant minimization 
of unpleasantness is not adequate to explain such data. Some method 1$ 
needed whereby those cases in which alerting will occur can be distinguished 
from those in which defense will appear. The present paper proposes that 
one such method entails the use of degree of hedonic tone involved. Different 
predictions are made according to $'s experience of pleasantness-unpleasant- 
ness. The stimulus situation used happens to fall under the rubric of tactile- 
kinesthetic figure-ground organization. There is no particular reason why 
the hypotheses could not have been tested in the visual or auditory modalities- 

From this standpoint, the preceding cases of the skier and the hysteric can 
be considered examples of an individual attending to sources of extreme un- 
pleasantness, From the hypotheses to be outlined, we would predict that 
if the discomfiture had been minor, there would have been movement of the 
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cognitive processes in the direction of rewarded or non-punishing aspects of 
the field. 

Specifically, the hypothe 
electric shock is employed 
are as follows: (a) If the subject ex 
unpleasant, he will tend to perceive t 
(b) If the subject experiences the shock as mo 
he will tend to perceive the punished aspects of the field. 

. Experience of the shock as to degree of unpleasantness will be determined 
in two ways. The first method entails S's rating his reaction along a five- 
Point scale; the second involves Fs rating of S’s behavioral reaction to the 
shock. It should be noted that neither method is directly related to the 
amount of shock used in the study. That is, the severity of shock is defined 
Phenomenally and behaviorally rather than physically in terms of the voltage 


ог amperage of the inductorium. 


ses to be tested in the present study, in which 
in a tactual-kinesthetic figure-ground situation, 
periences the electric shock as slightly 
he non-punished aspects of the field. 
derately or very unpleasant, 


B. APPARATUS 
d in the present study consisted of a set of two 


3-dimensional reversible profiles somewhat similar to those used in the 
Schafer-Murphy investigation (see Figure 1). The profiles were formed 
by grooves in 12” x 12" plaster casts. The grooves were 8” in length, 
3&" in width, and 14” deep. There were four of these plaques: Rufus, a 
left-pointing face; Clem, a right-pointing face; Horace, à full face used as 
a set-breaking figure; and a post-test profile line similar to both Rufus and 
Clem. As the right-pointing, left-pointing, and ambiguous post-test profiles 
Were cast from the same mold, the center profile line was identical for each 
figure? Meaningful backgrounds were painted in colored enamel on the 
Plaques to preclude, for Rufus and Clem, visual perception of the other face 


during the tracing. 
A rubber glove was worn on t ; 
tactual cues and compel 5 to rely solely on his figure-g 


the center line in determining the identity of the particular face. 
(Model N-103) set at 45 volts was 


A Lab-Tronics Physio-Stimulator 
: on the apparatus became necessary, 


Used with the first 24 Ss. When repair? | 
а Variae type UCIM inductorium which appeared to give a comparable 


The stimulus materials use 


minimize extraneous 


he tracing hand to 
round organization of 


?In the pi «ously, this identit. of profile lines for the three 
e pil reviously, this ! y ЖОР uS 
figures Md rpg F4 when blindfolded, were unable to distinguish the 
Actual Rufus from the actual Clem plaques. On two trials of attempting to identify 
iach of the two figures, only one of the 22 Ss correctly identified the plaques. This 
5 below chance expectancy. 
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FIGURE 1 
CLEM—RurFus 
HoRACE—A maicuous FIGURE 


shock w 


as used with the remaining six Ss. An 
change 


in results for these Ss. The 
Piece of Wood covered bya“ 
middle fingers, 


: : : E ost- 
A black lightproof Piece of cloth was used as a blindfold in the p 
training series, 


е по 
alysis of the data showed t 


p г noi c and 
finger glove" in which $ inserted his index 


C. Procepure 
Ss were 30 female undergraduate students enrolled 
Psychology 


ary 
in the elementar) 
at the University of Kans 


I s knew 
as. None of these Ss kr 


Course 


small - 
electrodes were mounted on a 
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prior to the experiment that shock would be used. Ss were tested indi- 


vidually in a small experimental room, seated across a table from Æ. Upon 


entering the room, § was told: 

Hello. Would you please sit down? Гат going to show you a series 
You see this plaque? What you are expected to 
do is trace the grooves embedded in it like this. (E traces the groove 
en puts the plaque away.) Here is another 
plaque and you are to do the same with this one. (Е traces the groove 
and then puts the plaque away.) 1 have a third plaque; you do the 
same with this one too. (Е traces the groove and then puts the plaque 
away.) Now each of these plaques has a name. Every time I present 
the plaque to you I will call out its name, and you will proceed to trace 
it twice. It is expected that you will learn these faces so that you will 
be able to identify them when blindfolded. Is that clear? OK, now 
see if you can wear this Since you will be 
using your index finger this 
now I want you to put your 


of profile grooves. 


with his index finger and th 


glove on your right hand. 
should be as tight as possible. All right, 


left two fingers into this shock apparatus. 


E presented one face at a time and called out the appropriate name while 
Putting the face in front of S. The order of presentation of the faces was 
as follows: Rufus, Horace, Clem, R*, H, C, C**, R, Н, К“, C**, C, H, 
H, R, R*, C**, R*, C**, H, R, R*, C**, H. 

Some of these trials were followed by electric shock. These are indi- 
cated by single asterisks for Ss for whom Rufus was to be shocked and 
double asterisks for Ss for whom Clem was to be shocked. Shock was asso- 
ciated with Rufus for 17 Ss, and with Clem for the remaining 13. The 
shock came three seconds after the tracing to avoid the criticism that the 
Shock interfered with the tracing process itself. Also it can be noted that 
there were in toto only five shocks for any given S. The exact sequence of 
events for the plaque associated with shock (punished plaque) was always 
as follows: beginning of tracing; end of tracing; three-second waiting period ; 
Shock of one second duration; plaque put away; É presents next plaque. For 


the plaque not associated with shock, the sequence was as follows: beginning 
of tracing; end of tracing; three-second waiting perod; plaque put away; E 
Presents next plaque. 


After the last plaque was presented Ё told the $: 


ur fingers off the shock apparatus. Now, 
d we'll see if you have learned the faces. 
off on each face and whenever you 
If you are in 


Al right; you can take yo 
I'm going to blindfold you an 
(E blindfolds S.) I shall start you 
think you have identified the face, call out the name. 
doubt you can trace the same face twice. 


g series there was à total of 27 presentations: 14 of 


In the post-trainin 
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the ambiguous profile line, and 13 of Horace (set-breaking full face). а 
latter was alternated with the ambiguous profile in the following ww 
Ambiguous, Horace, Н, Н, A, A, H, A, H, H, A, H, A, H, A, A, Н, A, 
H, H, A, H, A, A, Н, A, A. © | - 
While the 8 was tracing the first plaque in the post-training series (befo 
her response) E rated her in terms of the overt reaction she had shown. to 
the shock: strong, moderate, and slight. The criteria used by E for rating 
S's reaction to the shock as strong were { 
whenever shock was given, raising of finger from the table in absence o 
shock, and verbalizations regarding the shock (e.g., “Gee, that hurts," "How 
long is this going to last?"). If the $ showed any or all of these charac- 
teristics to a lesser degree, E rated her reaction to the shock as moderate- 


B i hav- 
On the other hand, if $ showed few or none of the above mentioned be 
lors, E rated her reaction to the shock as slight. 


TENE d 
After the last plaque was put away, E proceeded to remove $'s blindfol 
and assisted her in taking off her g 


love. This was followed by a prepared 
interview as to reaction to shock, awareness of face-shock relationship, gone 
fidence in judgments in the Post-test series, face remembered most vividly, 
and physiognomic qualities of the faces. For these items, $ was requested 
to indicate her feelings by checking some point along an appropriate con- 
tinuum (е, when rating affective value of the shock, she was asked t? 
check along a scale Tanging from “not unpleasant” to “unbearable.” ) 
f the session, E apologized to S for having used the 
i er not to mention the study to any of the other stu- 
ents. 


s CE. arm 
such items as flinging of the ar 


; e 
at the results in two ways. Ones 


; Le, least contaminated in terms 
by many extraneous factors, the 
all the alternatives that had bee? 
For example, many subjects would become 
eral Rufus Tesponses and inquire as to the 

nd method of treating the data is in term 
of 8° responses to all 


x s 

і 14 presentations of the ambiguous plaque. The 8 

can also be classified by the two criteria alluded to previously; namely their 
S 


puzzled after 


they had given sey 
whereabouts o 


f Clem. The seco 


3 
Hochberg, J. E. Personal Communication, 


up 
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x. rating on the scale from not unpleasant to unbearable; and E's rating 
erived from overt manifestations of anxiety. 

. Analyses of the Ss’ first response to the ambiguous figure failed to reach 
significance when Ss were classified by their own rating and also when the Ss 
were classified by E's rating (р = 108 in predicted direction). 

Р Table 1 is based on all 14 responses by each S to the ambiguous plaque. 
s are classified by their own rating of reaction to the shock. As predicted 


TABLE ! 


Tora. RESPONSES TO AMBIGUOUS Ficure WITH $ CLASSIFIED pv Own RATING 


Mean number of 


responses to p 
n punished figure Sigma t dj (one-tail) 
Ss reporting shock as 
slightly unpleasant 10 5.60 2.73 
2.78 28 .01 


Ss reporting shock as 
moderately or very 


unpleasant 8.85 3.23 


by the hypotheses, the grouP which had rated the shock as moderately or very 


unpleasant reported perceiving more punished faces in the test series than 
the group which had rated the shock as slightly unpleasant. The difference 


between the groups is significant at the .01 level. 
Table 2 resembles Table 1 except that Ss are classified. by E’s rating 
rather than their own report. It presents data based on all 14 responses 


TABLE 2 


ses TO AMBIGUOUS FicurE WITH S CLASSIFIED BY E's RATING 


Тоталі, RESPON 


Mean number of 


responses to Р D x 
n punished figure Sigma t df (one-tail) 
Ss reporting shock as 

slightly unpleasant 10 7.80 3.27 

= 27 NS 

Ss E shock as 

moderately or very 

unpleasant 19 7.97 3.56 


e for both the slightly unpleasant and the moderately 
‘The picture here is quite different from that 
on the basis of overt reactions to shock, 


to the ambiguous profil 
and very unpleasant groups. 
found previously. When classified 
the predicted relationships do not appear. 


A compromise solution to the problem of determining the most valid in- 
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dex of S's experience of the shock is arrived at by examining only those cu 
in which $'$ own rating of experience agrees with E’s rating. That is, € 
where, for example, $ rated the unpleasantness as moderate and E en 
her reaction as slight or strong, would be excluded. The results from p 
analysis and based on the first response to the ambiguous figure are in 


5 incorrectly 
Predicted direction and show 12 Cases correctly predicted to 5 incor 


н — ses t 
predicted (5 = .07, one-tail), The results based on all 14 responses to 
the ambiguous figure show 
ately-very groups that is sig 


direction. 


s $ ‚©. T 
a difference between the slightly and и 

z H a ес 
nificant beyond the .05 level in the predicte 


During the interview, after Ss had be 


-— 
en requested to rate their feeling 
toward the shock, they were 


asked which of the faces they remembered mos 
vividly. Then they were asked which face they remembered лее most 
vividly. The reason for this latter question was that the vast majority 
remembered Horace, the set-breakin 
tinctiveness, The only two 85 w 
other than Horace h 
and both g 


g full face, most vividly due to its dis- 
ho answered the first question with a face 
ad both rated the shock as moderately to very unpleasant 
ave the punished face as the most vivid. Table 3 presents the 


TABLE 3 


ЕАСЕ (Ехс.сихе Horace) REMEMBERED Most Vivibi. y 


Remembered most vividly 


› 
Punished face Non-punished face " 
а... ШВ at ci died ice 
reporting shock as 

slightly unpleasant 2 8 02 
Ss reporting shock as 

moderately ог very 

unpleasant А 13 


6 


face other than Horace mentioned 
is quite clear and is significant at r 
Those Ss who rated the shock as slightly unpleasant tended to remember 
the non-punished f. ho rated the shock as moderately 0! 
emember the punished face. 


: p. Suig 
aces, and confidence in judg 

ment in the ambig ituati are treated in detail elsewhere (13. 

stablish relatively 
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Dhe differences between the groups are in the direction predicted by the 
hypotheses. However. another method of treating the data is to check the 


significance of the trends within the groups themselves. This treatment more 


closely approaches the original hypotheses which were phrased in terms of 


intra-group differences. Table + summarizes these comparisons of signifi- 


TABLE + 
ARISONS OF PUNISHED AND Non-PUNISHED RESPONSES 


INTRA-GROUP. COMP 


Mean number Mean number 


Punished Non-punished P 
_ : Каро Responses t df (one-tail) 
Ss reporting shock as 
slightly unpleasant 10 5.60 280 het Е 
Ss reporting shock as 
moderately or very 
5.15 2.64 19 01 


unpleasant 20 8.85 


cances within the groups (Ss classified by own rating) for all 14 responses 
A t-test on the mean of the differences between 
is computed for each of the two groups. 
the number of punished 


to the ambiguous figure. 
rewarded and punished responses w4 


It can be seen that for the moderately-very group, 
responses exceeds the number of non-punished responses and this is signifi- 
cant at the .01 level. For the slightly group, the number of non-punished 
responses exceeds the number of rewarded responses and this is non-signifi- 
cant, though it reached the .07 level. 


Parenthetically it can be noted that there was 
for Rufus, the left-pointing face (277 Rufus to 143 Clem responses). This 


also appeared in the pilot study (177 Rufus to 129 Clem responses), and can 
Possibly be attributed to a (supposed ) preference of Ss from a predominantly 


right-handed population for left-pointing profiles. 


a strong response preference 


E. Discussion 

ve interesting implications for need-perception 
presents testimony for the necessity of adequate 
f the pleasant or unpleasant stimuli. "There 
here an alerting rather than 
t careful, he may be 


The present study should ha 
research. To begin with, it 
Calibration of the affective value 0 
I$ a point along the unpleasantness continuum W. 


a defensive trend appears. If the experimenter is no 
employing stimuli both to the right and left of this point and thereby con- 


found his results. 


Furthermore, the 
Suggest that there is a third 


and Hochberg and of Pustell 


experiments of Smith 
t along the unpleasantness con- 


inflection poin 
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tinuum, beyond which defensive behavior will again prevail. This point ed 
be designated as the “unbearable” position on the present hedonic walt es 
this point we may suppose that the unpleasant stimulus is too ном 
for $ to contemplate; and hence avoidance behavior makes its oium d 
This piece of conjecture derived from an attempt to reconcile our = - 
with those of Smith and Hochberg (10), who found that with the Scha я 
Murphy reversible faces in the visual modality, the non-shocked alternati 
tended to be reported more frequently. 

To test the validity of this һу 
not belonging to the 30 Ss tes 
markedly stronger intensity of 
reactions and verbalizations su 


pothesis in a preliminary fashion, several 55, 
ted in the experiment, were tested € 
shock (65 volts with electrode jelly). 8% 
pported our feeling that the desired E t 
of unpleasantness was Produced. Were the results as we had predicte : 
In the main, ves, but there is some equivocality due to the reluctance of sev 
eral Ss to use the extreme end of the graphic continuum. For example, when 
Е noted that an $ who had continually been in a state of extreme testor 
checked below the “Very unpleasant” point, he felt it necessary to = 
further as to the intensity of her reaction. Upon questioning, S ше 
acknowledged that she had experienced the shock as unbearable. When aske 
directly to "rate it as accurately as you can," she changed her check to 
slightly less than the unbearable point. However, the danger of suggestion 
who had at this Point heard Ss responses notwithstanding efforts t9 
refrain from acting on this knowledge) remains; Thus, although the results 
cannot be accepted as valid because of difficulties arising in regard to S's scale 


| е 
rating, there does Seem to be a point on the hedonic scale lying somewher 
between Very unpleasant and 


ate 
| unbearable, beyond which S cannot шее 
the punished face and must display defensive modes of behavior. Emphas!“ 
on the punished f rs and is replaced by an autistic repression © 


мя 
extreme unpleasantness, There might also be the disruP 
n speaks of, 


ace disappea 


antness. Autism th 
ignore, or defend a 


tend 1 irec- 
Е Pleasantness, perceiving in the di 
tion of rewardeq or P : 


. ji 
tains th non-punished aspects of the field. The second group СОГ В 

s those Ss who experience the unpleasantness as moderate or strong 
(there is some lack of isi 


B e ale 
Ss interpretations of the sc 


values a ! 
re not always The present study found these Ss ¢™ 


comparable), 


= 
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field. The trend was quite unmis- 


phasizing the punished aspects of the 
e punished face in the post-test series 


takable; our Ss tended to respond to th 
and remember it most vividly after the testing was concluded. Finally, there 
may be a third point along the continuum where the unpleasant stimulus is 
just too noxious for $ even to contemplate, so she again engages in defensive 
or repressive behavior. ‘The results found by Smith and Hochberg are 
quite intelligible on this basis, as are those secured by the present writers 
after the present investigation had been concluded. A U-curve theory of 
effect of affectivity in terms of alerting to sources of negative affect seems to 
order most of the data quite sensibly. Thus with slight unpleasantness, de- 
fensive behavior may appear; with moderate unpleasantness, alerting or em- 
phasis; and with intense unpleasantness, again defense or repression. 
However, the problem of explaining these results still remains. It is 
quite apparent that the "slightly unpleasant" group differs from the "mod- 
erately-very" group in their post-test responses. One explanation is in terms 
of the scale checks of “slightly,” “moderately,” or “very unpleasant” them- 
selves reflecting underlying personality structures which determine either 
autistic or vigilant modes of perceiving. The intensity check marks can 
be considered dependent variables, highly correlated with particular personal- 
ity predispositions. It is known that females tend to react more strongly to 
shock than males. There is probably also a positive correlation between 
hysterical tendencies and reaction to shock. If this were the case, our re- 
sults might then indicate that hysterics alert themselves to sources of un- 
pleasantness, while individuals of another personality disposition tend to 
minimize the unpleasantness of the shock. | 
Our train has thus pulled in to the very station we had hoped to avoid. 
Experience of intensity of shock was such a deceptively simple variable that 
we had neglected to attend to the individual experiencing the shock. A 
needed step is to determine whether each individual has a baseline of reac- 
tion to shock wherein mild shock engenders autism while strong shock pro- 
duces vigilance or whether the check marks themselves reflect underlying 
The present study was set along these latter lines 
but has left unanswered the question of the actual significance of the check 


marks themselves. The alternative explanation involves a functional view 
That is, the same individual will adopt one, then 


tensity of the experience of the shock. On 
ld expect defense to be used with mild shock 


Personality structures. 


of defense and vigilance. 
the other, depending on the in 
the basis of our results, we shou 
and alerting with strong shock. 


Thus the former explanation refers to “people who” predominantly use 
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defense and vigilance, the experience of intensity of shock being at 
most a dependent variable. Individuals using defense are those with per 
sonality dispositions to under-react to electric shock while those imi habile 
ally use vigilance are those who over-react. This explanation requires e 
to predict that if the intensity of experience of shock were varied for the 
individual, he would still adhere to his previous defensive or vigilant mode 
of perceiving. 

Another interpretation of the present data is in terms of the concept of 
distraction. It could conceivably be maintained that the shock or, more 
precisely, fear of shock, distracted $ from learning the profile line of ше 
shocked face. This conclusion does not seem warranted for several reasons. 
First, the results themselves, for those Ss who experienced the shock as 
moderately or very unpleasant (who should have been subjected. to even 
greater distraction than the slightly unpleasant Ss), show a dpt: 
tendency to emphasize the punished face. It would be a peculiar type o 
distraction that facilitated the learning of the pattern that it was inter- 
fering with. No doubt there is considerable distraction value attached to 
the shock as there would be to any reward or punishment used in the experi- 
ment, but it is not the shock as a distractor from learning the faces that 
produced the present results (especially in terms of the difference between 
the “slightly” and "moderately-very" groups which seems incompatible in 
direction with what would be predicted on the basis of a distraction hypoth- 
esis). Also, the shock was administered three seconds after § had finished 
tracing the profile line and there were only 5 ("objectively" rather mild) 
shocks delivered during the entire procedure. It is not denied that the shock. 
or any other closely contiguous stimulus for that matter, had distraction value 
for the subject, but only that on the basis of both procedure and results, an 


interpretation of the róle of the shock in terms of emphasis and autism seems 
far more tenable. 


One final note conc 


- А T 
erns the sense modalities used by the subjects during 
the procedure. 


The hypothesis that S mainly used the tactual modality 
during the tracing of the Profile, soon becomes inadequate when one realizes 
that $ was provided with rubber gloves to minimize tactile cues. The feel- 
ing of the writers is that Ss tend to use a kinesthetic approach to learning 
the profiles, i.e., Rufus goes "in and out, in, out and down”; Clem goes "out, 
in, out, in and down"; Horace goes "down, way around, and up." If we 
Were to pursue the point further, it would soon lead into the nature of tac- 
tual perception and finally to the question of whether all of this perception 


is ultimately visual in terms of the imagery which S actually uses. Also 
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it would be difficult to avoid becoming involved in a distinction between 
Регсерпод and cognition, as it could easily be maintained that 8 perceives 
the profile groove as merely a wavy line, and subsequently cognized it into 
à It is our preference to use a definition of 
Perception similar to that of Coutu (2), in terms of giving a stimulus a 
meaning wherein the present cognitive attribution of right-pointedness or left- 
pointedness would be subsumed under the generic rubric, perception. From this 
standpoint, the present stimulus situation has been referred to as involving 
tactual-kinesthetic figure-ground perception. Whether a better term exists, 
is an open question, yet it is precisely the region of shadows and chimeras 
that the cartographers of the reality of man may find the most fruitful for 


exploration, 


a right- or left-pointing face. 


F. SuMMARY 
attempt to confirm previous findings 


from a pilot study in which Ss who rated the electric shock (used as pun- 


ishment) as "moderately" or "very unpleasant" tended to perceive the pun- 
c figure-ground situation. It also aimed 


ho rated the shock as "slightly un- 


The present study represented an 


ished aspect of a tactual-kinestheti 


at confirming a slight tendency of Ss w 
non-punished alternative. 
were as follows: (a) If S rates 


nd to perceive the non-punished 
as moderately or very unpleas- 


Pleasant” to perceive the 
Specifically, the hypotheses to be tested 
the shock as slightly unpleasant, he will te 


aspects of the field. (4) If S rates the shock 
unished aspects of the field. 


ant, he will tend to perceive the ^ 
The experiment was divided into 


Thirty college girls were used as Ss. 
»st-training series, and interview. 


In the training series, Ss traced three face outlines with the index finger. 
Two of these were profiles with an identical contour line, the third a set- 
breaking full face. A periodic reinforcement of electric shock was used to 
associate punishment with a given profile. 

asked to identity 


During the post-training series, S was blindfolded and 
the ambiguous contour line (identical in the right- and left-pointing pro- 


files). ‘The results supported the hypotheses ; namely, Ss who rated the 
shock as moderately or very unpleasant tended to report the punished face. 
On the other hand, Ss who rated the shock as slightly unpleasant tended to 
Teport the non-punished alternative. 

Following the model of a U-curve theory of unpleasantness, implications 
for defense-vigilance, autism-emphasis theory were sketched, revolving about 


the severity of the unpleasantness to which $ is subjected as determining 
Whether he will perceive punished or non-punished aspects of the field. 


t а - а 
hree parts: training series, Рс 


10. 


11. 
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THE EFFECTS OF MONETARY REWARD AND PUNISHMEN! 
ON AUDITORY PERCEPTION* 


The Menninger Foundation 


Frep W. SNYDER AND CHARLES W. SNYDER! 


A. PROBLEM 


Previous studies of the effects of arbitrary reward and punishment upon 
Tesponse to ambiguous figure-ground situations have been limited to the 
visual modality. Schafer and Murphy (3) consistently rewarded one 
half-moon face and punished another by means of giving and taking money 
from 8. In the test series the two faces were combined into a reversible 
figure-ground pattern. The Ss reported predominantly the "rewarded" face. 
A repetition, with modifications, by Rock and Fleck (2) did not confirm 
these results. However, Jackson (1) repeated both the Rock-Fleck and 
Schafer-Murphy experiments. When he followed the procedure of Rock and 
Fleck, results were similar to their findings. When the: Schafer and Mur- 
phy procedure was followed, results similar to theirs were found. A fur- 
ther test by Smith and Hochberg (+), using electric shock for punishment, 
also tended to confirm the Schafer and Murphy results. 

The hypothesis of the present study was that perception of an auditory 
figure-ground situation can be modified by reward and punishment. More 
specifically, we predicted that a significant number of Ss would give a greater 
number of verbal responses for the "rewarded" voice than for the "punished" 
voice. 

B. METHOD 
1. Design 
the auditory modality. 


The Schafer-Murphy (3) design was modified for 
Ы 1 reported at 


ng at the same time and 
tent as possible. This test was pre- 
king separately in which $'s 


The S was presented two voices speakir 


the end of each trial as much of the con 


ceded by a training series of the same voices spea 


*Recommended for publication by Gardner Murphy, received in the Editorial Office 
m October 14, 1955, and published immediately at Provincetown, Massachusetts. 
opyright by The Journal Press. " к 
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(M-715C) from the National Institute of Mental Health, of the National Institutes 


of Health, Public Health Service. 
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winning or losing of nickels was paired with particular voices, No overt 
response was required of $ during the training. | ы 

Scores for $ were obtained from the words reported of each voice. Whet = 
S had reported predominantly words of the rewarded or punished voice = 
then determined by comparison of his test scores. A sign test was employee 
to determine the significance of the number of Ss supporting the Hypothesis: 
A t-test of difference scores was used to determine if the combined scores 
for the rewarded voice were significantly greater than for the punished voice. 


2. Apparatus 


The material to be read was selected qualitatively for its ease in оп 
prehension, interest to S, and relative neutrality with respect to m: 
unpleasantness. Eighteen sentences from Rachel Carson's The Sea Arot f 
Us were randomly selected for the training. A different random order 0 
the same sentences was used in the test. T 

For the training, a Magnecorder tape was made of two adult mal : 
"D" and “J,” speaking separately. Assignment of voices to the training 
sentences was random with a voice restricted to not more than two — 
secutive sentences. For the test period a similar recording was made of bar 
“D” and “J” speaking into the microphone at the same time piconet 
for each other’s voices. An approximate balance in the speech qualities О 


* ^ Я . six trials of ap- 
the two voices was obtained. The test tape was cut into six trials o 
Proximately 10 seconds each. 


3. Subjects 


this experiment were ea 
in two samples of 20 and 21 Ss. An pe 
veen use of the two samples. The mean ag 


4. Procedure 

The Ss were brou 

at a table. The tap 

at ап average soun 

Sound-Level Meter 
instructions: 


ght individually to the experimental room and seated 
* recorder on the table was set to reproduce the voices 
d level of 62 decibels (measured with General Radio 
» Type 1551-A). Each S was then given the following 
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This is a procedure in which I'm going to play the tape recorder; 
also I have some money here. I'm going to stack some up and that's 
going to be yours. I'll put some money here and that will be mine. 
We're going to play a game with the money. You may get all of the 
money or you may wind up with none of it, or something in between. 
What's in your pile you may take with you when you go. You don't 
have to say anything, but you do have two jobs to do. You have to 
listen to what's on the tape and you 
getting money or if it's taken away. 
we start? 


also have to watch whether you're 
Do you have any questions before 


o piles each of 10 nickels, one for Ё and 
é ach voice, Ё transferred nickels between 
his pile and S's, the direction of the exchange being dependent upon which 
voice was to be rewarded for the particular S. In order for $ to complete 
the training series with more money than when he had begun, the transfer 
of nickels had to be unequal. The training series was played through twice. 
During the first playing, from one to three nickels were exchanged in each 
transaction in such a manner that 5 appeared to be losing, although by the 
end of the run he appeared to be breaking even. During the second playing 


the transfer of coins now favored $ and he was 80 cents ahead by the end. 
o sustain the interest of 8. To mini- 


er that the voices were the cue for 


Che training was begun with tw 
one for S. During the playing of e 


This procedure was adopted in order t 


mize the possibility that $ would discov 
the exchange, E waited a variable time after the beginning of each trial 


before transferring money and completed the transfer before the voice ceased. 
At the completion of the training, which took four and one-half minutes, 
S was told that this was the end of the first part of the procedure and re- 
minded that the money in his pile belonged to him and was to be taken 


When he left. 
Then E said: 


I'm going to play 
as much as you can out of it. 
word, as much as possible, what you 


Listen and try to get 


a short portion of the tape. 
at word for 


When I stop the tape, repe 
heard. Do you have any questions? 


e same material as in the training, were 
Although there were normal speech 


aking, most of the 


в he same two voices, speaking th 
Presented together in competition. 
Pauses during which only one oF neither voice was spe 
time the voices were intermixed. At the end of each trial, S's reproduction 
9f the taped presentation was recorded on a Dictaphone. After the first 


trial, К said, “All right, what did you hear?" When $ had responded E 


sai өт: B 
aid, “Fine,” regardless of the voice that was repeated. After the other 


tria » А 
als he said merely, “All right." 
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After the last trial, S was asked whether he listened during the test to 
both voices, or to one more than the other and asked to identify the voice. 
Information regarding S’s relative preference for the voices was obtained 
as well as other bases for discrimination between the two. He was asked 
if he knew why he was receiving and losing money and if he were aware @ 
the purpose of the experiment. He was also asked if anyone had told hiim 
about the experiment before coming, and was cautioned not to discuss the 
procedure with other Ss. 

C. Resutts 

Each S's responses were scored on the basis of the following Br is 
foints—Three ог more words in succession in one sentence repeated pov 
(counting all words, includinz articles, conjunctions, etc.). 3 points—1 is 
or more words in succession in one sentence repeated but allowing synonyms 
te count. 2 foints— Three or more words in one sentence or their Synonyme 
but words not in proper sequence. 7 point—One or two words or thein 
synonyms in one sentence repeated but words not necessarily in proper 5С 
quence. un 

The scoring unit was one sentence in a particular voice regardless of pre 
to the other voice and back again. These scoring criteria were used in ЎЧ 
of a simple word count in order to retain the characteristic of grouping i 
words into meaningful units. Thus, more weight was given to ini 
groups and less weight to isolated words. In addition, there was a ten 
point at the maximum possible score for each sentence. This minimize 
the factor of differential ability in recall among Ss, © 

The scoring technique yielded two scores for each S, one for the res 
warded” and one for the “punished” voice in each trial. For the analysis, 
the scores for the six trials in the test were totaled. If more of the respons¢ 
units were those associated with the rewarded voice, the S was said to add 
Support to the hypothesis. 

The central finding was that 31 out of +1 Ss responded predominantly te 
the previously rewarded voice, the sign test yielding x? — 9.76; 1 df: 
b < 01. An additional statistic, one which tested the effects of the oe 
training conditions (Table 1), yielded x = 947; l df; p < 01. A SEM 
test of the difference between voices (Table 2) resulted in x? — 3.64; 1 df: 
p = .06. To test further the difference 
sis of variance (Table 3) was made, using as measures the differences be- 
tween test scores for the “rewarded” and "punished" voices. Because of 
the lapse of time between the first 20 and the last 21 Ss, a test of the difter- 
ence between these samples was included in the analysis of variance, Re 


5 ау 
between reward conditions, an anal) 
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sults o SS vere combi 1 T 
f all Ss were combined since the difference between voices, between 
samples were not significant. A 


samples, and the interaction of voices and 
g in t = 2.61; 40 df; 


fires am 
test of the difference scores was made, resultin 
A « 102. 

TABLE 1 


Distr 

H d г 6 7, 

BUTION OF SUBJECTS IN RELATION TO Voice PREDOMINANTLY REPORTED IN TEST 
AND TO TRAINING CONDITION 


Training condition 


Voice 
атаи *D" rewarded “J” rewarded 
test result “J” punished “D” punished Total 
s -— a 0 
ч” 8 19 27 
"Total 20 21 41 


DIFFEREN TABLE 2 
ERENCES BETWEEN TRAINING CONDITIONS IN TERMS OF THE NUMBER OF SUBJECTS 
SUPPORTING AND NOT SUPPORTING THE HYPOTHESIS 


Training condition 
“J” rewarded 


Te “p” rewarded 
Sst result “J” punished “р” punished Total 
+ ii 12 19 31 
= 8 2 10 
Total 20 21 41 
TABLE 3 
а. ANALYSIS ОЕ VARIANCE ON Voice DoMINANCE SCORES 
$ END а 
VS puree df Mean square F Р 
bi — Ss —- —_— 
Suis 1 127.6 1.83 NS 
ie 1 155.1 2.23 N.S 
Withig Samples 1 44.9 65 N.S 
37 69.6 
es 40 pur» EM 


tween' relative scores and sex yielded 
fference between the means of relative 
= 1.18;.39 dfib > 10. The 


£a t biserial correlation. betwi 
Scores of o, р> Л0. А test of the di 
relative males and females resulted in / = | { 
and v. Scores employed in these tests had a possible range o = L. +1 
Tom СЕ computed by subtracting the test score for the punished" voice 
of at for the "rewarded" voice and dividing the difference by the sum 


thes, 
hese scores, 
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No relationship was found between test scores and interview responses 
to questions regarding which voice was preferred or which voice was listened 
to most. The same was true of a similar analysis of Ss who both identified 
and preferred the same voice. Of the 41 Ss, seven discovered to some de- 
gree why money was being given, although none of the Ss discovered the 
Purpose of the experiment to the extent of knowing which voice was con- 
nected with reward or that the test was a measure of the effect of training. 
Of the seven Ss mentioned, relative scores were correlated with an inde- 
pendent ranking of when S discovered why money was given, resulting in 
tho = .75; р = .05. The discovery of the connection between voices and 
money was not significantly related to the over-all results (х2 = .0+; 1 df; 
$ > .90). A total of 16 Ss believed that the experiment was an attempt 
to test their ability to concentrate. One S specifically said that Æ was пуш 
to confuse him by distracting him from the real task of listening to the voices 
by moving the money. 

D. Discussion 


The original prediction, that a significant number of Ss would give 4 
greater number of verbal responses for the rewarded than for the punished 
Voice in terms of content, is supported by the data. The results for 41 Ss 
(5 < .01) indicate that there is a degree of relationship among the variables 
of reward-punishment and test scores. The result of a #-test of the differ- 
ence scores of the test data shows that, with this more sensitive measure, 
there is an over-all significance (5 — .02). Although the effect of reward- 
ing voice “D” was not as Pronounced as that of rewarding voice “J,” re- 
sults from both conditions are in the predicted direction (Table 2) and аге 
not significantly different (Table 3). 

Qualitative observations suggested that the money did, indeed, serve as 
"reward" for these Ss. Contrary to what happened in some pilot work 
With more sophisticated Ss, no S in the present experiment hesitated to take 
his pile of nickels. In fact, many pocketed the nickels after the training 
before E instructed them to do so. There were occasional remarks at the 
end of the experiment such as "I'll have cokes for a long time with these, 
or “I save nickels in my piggy bank." "These kinds of reactions were usu- 
ally followed by refusa] to obtain larger denominations for their nickels 
although this was freely offered. The Ss occasionally remarked that they 
were "broke" and “could sure use the money." That Ss were interested m 
the money was further supported by the observation that Ss compared their 
winnings after the experiment. 


The instructions and reward-punishment technique of the training were 
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a — possibility that $ would discover the design. Only 
E мы H Ss reported in the interview that they had discovered why 
Sii Min Sn giv en and taken away, but no 8 was able to indicate which 
a “are arded or punished. No 5 discovered the purpose of the 
aes : f Б were aware of the connection between the reward-punish- 

he voices during the training, it appears to have been a low level 
of awareness. 


ant correlation between the test effect and the 


Р Phere was a nearly signific 
ime : n А B 5 
during the training that S discovered why money was being given. The 


ne meara eod vien the y mei apri were re- 
Vili avs e a made the nahin и Vite t e over-al results 
МЕА pendent upon mere discovery | # this connection. "Therefore, it 
cna to generalize about any relationship between awareness of the 
Th n and the reward-punishment effect on the basis of this experiment. 
p TE suggests that the results are not predominantly due to the 
attentional factors of the auditory stimuli. Although the effect 

reat as rewarding the other voice, the 
uted only to the difference between 
ds spoken by one voice during a 
vere infrequent and 


ha ang voice was not as g 
a pop Is more than can be attrib 
Pause of » analysis of responses to wor 
avored tae other voice indicates that these responses v 

О neither voice. 
àd a = attempt to 
used P conie distractive effect th 
ing Gasset this explanation would be quite tenable. 
or oe the movement of coins for punishment was balanced with that 
Жее vard. The balance of distraction was furthered through the use of 

nt modalities for the reward-punishment and ambiguous stimuli. 


supposing that the punishment 
If punishment had been 
However, in our train- 


o explain the results by 
an the reward. 


E. SUMMARY 

reward and punishment on responses 
f 41 Ss were individually presented 
alternately by two announcers. 
]l amount of 


As 
б а test of the effects of monetary 
an ; s 
ambiguous auditory pattern а total o 


a traini 
a * 
While = series of recorded sentences spoken 
i ; 
€ one of these voices was presented, $ was given a sma 
ted, money was taken away. This 


m 
iu та while the other voice was presen А : 
tipo: owed by a test in which $ was presented the two voices together in 
ent Pisae The S reported at the end of each trial as much of the con- 
Possible. As predicted, a significantly greater number of Ss produced 
than for the previously 


Uger ^ 
“Puni a for the previously “rewarded” voice 

1 , ы k 

shed” voice. A test of the difference scores for the responses to the re- 
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ward and punishment conditions was also significant. "These results cannot 
be attributed to differences between the intrinsic factors of the auditory 
stimuli. 
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A. INTRODUCTION 


Lysergic acid diethylamide is a drug which has been shown to produce a 
Variety of changes in the intellectual. (10, 13) and emotional functioning 
of non-psychotic adults (4, 11, 12, 14). Previous work in this laboratory 
has demonstrated that performance on objective tests measuring memory (8), 
Concentration (5, 7) and motor abilities (1, 9) is impaired when subjects 
receive LSD-25. Some effects of this drug on social perception have been 
described by Hyde et al. (6). 

The present paper attempts to describe the patterns of interpersonal com- 
munication of a small group of individuals under the influence of LSD-25. 

ur objective was to specify the dimensions along which interpersonal com- 
munication is modified and the dimensions along which it is unchanged when 
this agent is administered to several individuals in a group situation. The 
Substance of this paper will consist of a discussion of a series of specific hy- 


Potheses which were formulated to explore the problem and is intended to 


se р Never we" 
Туе as a preliminary report to be followed by a more intensive examination 


of this Problem. 
B. METHOD 
]. Subjects 


There were four paid, adult volunteers, three female and one male con- 


оча non-psychotic on the basis of a psychiatric interview and a battery 
clinical psychological tests (2). Intelligence, as measured by the Wechsler- 
eam Intelligence Scale, ranged from superior to very superior. Body 

“ight ranged from 130 to 160 pounds. Age ranged from 22 to 26 years. 
ы 


* + " " H 
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All subjects were college graduates, three in the field of education and one 
in business administration. 
2. Procedure 


a. Experimental conditions. At 9:30 A.M. two subjects received 50 
micrograms of LSD-25 and two received 100 micrograms. The drug was 
given orally in 75 cc of tap water. Five months later a second experiment 
was conducted where the subjects were given a placebo consisting of 75 cc 
of tap water only. Since LSD-25 has no taste, odor, or color, subjects were 
unaware of the dosage they received. 


At each session the subjects had eaten no food since the previous evening: 
One-half hour after the ingestion of the drug or placebo they ate a light 
breakfast. Neither smoking nor stimulants, such as coffee or tea, were allowed 
during the entire testing period. Prior to the drug experiment all subjects 
had participated in placebo experiments and two had received LSD-25. Be- 
tween the drug and placebo experiments in this study there were several 
other LSD-25 sessions. 


b. Data obtained. The following types of data were available for this 
preliminary analysis: 

(1). Condition 1. A typed script from a tape recording of the above 
group, under the influence of LSD-25, discussing the topic, The Place of 
Women in Society. 

(2). Condition 2. А typed script from a tape recording of this grouP 
discussing the same topic after they had received placebos. А 

(3). Condition 3. Typed scripts from tape recordings of group dis- 
cussions in which members of our experimental group participated individ- 
ually. The data used came from earlier sessions where the experimental 
member from the present group was under a placebo or “normal” condition 
while the others in his group were under the influence of LSD-25. 


3. Analysis of Data 


Frame of reference for analysis of group communication. A full ex 
position of our orientation with regard to group behavior must be postponed 
to a later date. At this time we shall briefly state our position. We agree 
with Bales that in studying group behavior, process, or functioning, what we 
are actually talking about is, “а sequence of qualitatively different activities 
of human beings, which is distributed in time and between individuals es 
a way that seems to be organized or patterned in a great number of ways 
(3). Further, we believe that all interaction has “a problem solving direction 


a. 


re 
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whe i e i v 
| ia the people are trying to solve what we might call a substantive 
proble involved are problems of interacting to 
m or not... the ‘problems’ inv lv re p 1 s f intera ti g to- 


кш and communicating" (3). 

ы of the effect of LSD-25 on group behavior was made through 

In үсү 9 the most basic and easily quantifiable variables present. 

ШЕН а на at generalizations of human behavior or the situation in 
akes place, we think it necessary to reduce stimulation and action 

lend themselves to objective measurement. 


int i 
© component parts which 
ed: 


b. Vari ^ , * 
Variables used. Two types of variables were us 
(1). Formal characteristics of communication : quantity of speech (num- 


ber 
of words, number of lines, number of thought units) ; direction of com- 
f communication; to whom addressed) ; 


municati ә: жың 
ication (who initiates; amount О 
(interruptions, unfinished thought 


other characteristics of communication 
Units, etc), 
ries devised by Bales (3) for the analysis of 
hods of analysing interaction now 
idely used, thus providing us with 
gories employed is described 


"E A system of categories | 
Ku. н Among the various met 
i lits ү Bales system has been most w 
la Fie of comparative data. The system of cate 
gure 1. 
ые of categories used is "completely inclusive in the sense that every 
ol Ww ich can be observed can be classified into one positively defined 
FR (3). The method is continuous in that every act is classified. The 
the m further permits the scoring of “who to whom, in that for every act 
h author of the act (the actor) and ‘target object’ can be identified” (3). 
ub MN object is defined as “that area of focus of the situation (i.e., self, 
bal Ж шз or outer situation) which the actors aim to affect or change, 
Mem is affecting or changing him, and to which he is, therefore, giving 
Ub o attention in the present momentary act" (3). a note that the 
though observation is the single act which is defined as — the single item of 
ы. t or the single item of behavior. Often the unit will be a single 
nce expressing or conveying à simple thought” (3). 
-— should point out that our scoring deviated from Bales’ method in that 
assified responses from verbatim transcripts rather than from observation. 
* reliability of the scoring, computed for 100 acts, by inter-coding agree- 


ment 
» Was better than 80 per cent. 


In ; 
" ише our findings we 
‚ and the rationale for its formulation. 


shall first state the specific hypothesis ex- 
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1. Shows solidarity, raises other's 
Status, gives help, reward: - 
zn 


Social- 
Emotional 2. Shows tension release, jokes, " = 
Area: laughs, shows satisfaction: 
Positive 
3. Agrees, shows passive acceptance, 
Understands, concurs, complies: 
4, Gives s estion,direction, imply- k 
ing autonomy for others: 
B 
5. Gives opinion, evaluation, analysis, 
expresses feeling, wish: 
Task 
Area: 6. Gives orientation, information, 
Neutral repeats, clarifies, confirms: 
peats, clarifies, ПАЛА 
T. Asks for orientation, information, 
repetition, confirmation: 


с 
4 + 8. Asks for opinion, evaluation, 
analysis, expression of feeling 


9. Asks for suggestion, direction, 
possible ways of action: 


10. Disagrees, snows passive rejection, K— 
Social- formality, withholds help: 


Emotional 
Area: 11. Shows tension, asks for help, 
Negative D witndraws out of field: сайлан 


12. Shows antagonism, deflates other's —- 
Status, defends or asserts self:- 


FIGURE 1 
Tue SYSTEM or CATEGORIES USED IN OBSERVATION AND THEIR Mayor RELATIONS 


Key: 
a—Problems of Communication (6, 7) A—Positive Reactions 
b—Problems of Evaluation (5, 8) B—Attempted Answers 
c—Problems of Control (4, 9) C—Questions 
d—Problems of Decision (3, 10) D—Negative Reactions 


e—Problems of Tension Reduction (2, 11) 
Í—Problems of Reintegration (1, 12) 


C. Resutts AND Discussion 
1. Hypothesis No. 1 


Thi duration of proaction will be less under LSD-25 than under "normal" 
conditions ; that is, the quantity of continuous speech for the group and/or the 
individual will be less under LSD-25 than under placebo or non-drug 
conditions, 

. Quantity of speech, one of the most basic variables of group communica- 
tion, is easily quantified and throws light upon a basic group process. The 
above hypothesis represents our feeling that the impairment of intellectual 
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functioni 
unctioning, brought about by LSD-25 (10, 13), would be reflected in a 


shortening of individual verbal participation. 
Mrd — of speech used w 
isis) deny үс er e wards or number of propositions (syntactical idea 
Mone edad Mm rer the former is more easily obtained. Un- 
lis 57 n | : by aneo the authors (H. L.) have established the correla- 
s and propositions to be approximately .9, the correlation of words 


and lines is probably higher still. 


as the number of typed lines. 


TABLE 1 
AVERAGE DURATION OF PROACTION? FOR INDIV 
Unper THREE CONDITIONS 
Individual Average 
A B с р of group 


IDUALS AND GROUPS 


Condition 


Average proaction during 
38 9 9  Е 


2. Ар їп study group 
Hor a proaction during 
же al in study group 1.8 9 2.0 12 
oral s proaction during 
mavens while individuals 
pn cipated in different 
ups where others had LSD-25 2.3 14 3.1 
*Proaction is defined as the ratio number of lings = 
*"This i number of initiations 2 
our indi ES not really a group average. dt represents the average proaction of the 
ividuals, derived from their individual participations in four different groups. 


14 


1.6 219% 


average duration of proaction under three conditions. 


n be made from the data: 
are in th Seven of the eight differences in proaction 
ane expected direction ; some of these differences are considerable. 

i к increase in proactive duration has to be explained in terms of at 

© factors: the effect of LSD-25, and the effect of the group їп which 


the individual plays a part. 
enl relation between Ls 
unde; "^ ae data. Subject 
ба г ition 1 while Subject 
Pe à S proactive value does not 
scribe ops value does. One expl 

e relative relationships to some 


T | 
$е able 1 gives the 
Veral observations ca 

T. ar 
Our hypothesis is borne out. 


se of proactive duration 
A and Subject D had 100 micrograms each 
B and Subject C had 50 micrograms each. 
decrease from Condition 2 while Subject 
anation which comes to mind would 
thing one might term “individual 
rather than to absolute dosage. Previous studies in 
nsiderable individual variation in the 


me dose of LSD-25 (2). 


D-25 dosage and decrea: 


tole 

wa ui have demonstrated co 
e da 
r of symptoms elicited by the sa 
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4. We observe further that the nature or composition of the group of 
which the individual is a member makes a difference in his proactive rate. In 
each case the highest value appears when the individual interacts in groups 
where he is under condition “normal” while some or most of the others are 
under varying dosage of LSD-25. 

"This appears to be a very interesting finding. For interpretation, we must 
refer to the concept of equilibrium commonly used in the study of interaction. 
The communication system of a group is postulated to represent an equilib- 
rium so that if one unit of the system fails to do its part, other units of the 
system make up for it. The presence of individuals whose proactions are 
decreased operates to increase the proactions of those who are not affected. 
This would be in line with the observation that in communicating with a 
rather taciturn individual it is necessary to speak for longer periods if onc 
wishes to have the conversation continue. 

5. We might also note that there is far less inter-individual variation 
under Condition 1 than there is under Conditions 2 or 3. 


2. Hypothesis No. 2 


The density of speech is expected to be less under LSD-25 than under 
“normal.” 

This again is a hypothesis which represents an extrapolation of the intel- 
lectual impairment findings (10, 13). One way in which communication 
Processes may be affected, we reasoned, was in their conciseness. Density is 
defined as the number of Propositions per line. If complete idea units are 
communicated in few lines we call speech “dense” ; if it takes a great number 
of lines to communicate the same number of ideas, the speech is lacking in 
density. 

Table 2 does not bear out our contention. Rather, there is a slight tendency 
in the reverse direction, that is, speech is somewhat more dense under LSD-25 


than under "normal" conditions. One should note that the temporal element 
TABLE 2 
DENSITY or SPEECH UNDER LSD-25 AND UNDER "NORMAL" 
Number of Propositions 
Condition Number of Lines Ratio 
Normal $99 1.6 
440 
LSD-25 07. 1.9 
374 
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enters into considerations of density. It may be that individuals talk con- 
чы slower (Hypothesis 2) under LSD-25 than under "normal," and 
ee eee Wem to еи an idea or proposition under 
74 гч S é 1 i 
msi d m EM it is done within the same or fewer number of lines 


3. Hypothesis No. 3 


The number of unfinished statements will be greater under LSD-25 than 


u - 
nder condition "normal." 


ё Table 3 indicates that this hypothesis seem 
or communication to “trail off” under LSD-25 


s confirmed. "There is a tendency 
and not be concluded mean- 


Stare TABLE 3 
MENTS UNFINISHED By Group MEMBERS Unper LSD-25 AND UNDER "NORMAL" 
Individual 
Condition A B с р Group total 
Г, Normal 1 3 2 7 
,LSD-25 16 24 8 36 84 


Note: Definition of unfinished statement: any statement in which either subject or 


predicate was missing, and not implied. 
rees in all of the subjects. We are 


i " А s 
ngfully. This was noted in varying deg 
h the form of the com- 


th ; s гай: А 
" us dealing here with a definite interference wit 
municative act. 


4. Hypothesis No. 4 


ill be greater under LSD-25 than under 


“ The number of interruptions W 
normal,” 
xa дыш» given in Table 4 show that the converse of the hypothesis is 
c he relationship between interruptions and unfinished statements 15 
ín ementary, but in an inverse fashion. It seems that the same factor op- 
ise, to make communications concise and complete, operates to maximize 
PA s One may hypothesize that individuals will be most likely to in- 
ба, someone else when they are clearly conscious of, and have succinctly 

ulated the ideas which they wish to communicate. We believe that the 


TABLE 4 


s UNDER LSD-25 AND Unper "NORMAL" 


INTERRUPTION: 
Individual (Interrupted) 
f Condition A B с р Group total 
Normal 19 9 22 22 72 
LSD-25 2 2 0 9 13 
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findings on decreased proaction, increased unfinished statements, and decreased 
interruptions should be viewed jointly. They present an integrated picture 
of changes in formal communication behavior which occur under the influence 
of LSD-25. 

5. Hypothesis No. 5 


Р ; PA r 

The ratio of expressive acts to instrumental acts will be greater ve 

= “ H И : à xs s us 
LSD-25 than “normal,” that is, the ratio of Bales’ Categories 1 to 3, | » 
10 to 12, to Categories 4 to 9 will be greater under LSD-25 than “normal. 


This is the first in a series of hypotheses which utilizes the system of catego- 
ries devised by Bales, and in terms of which our data has been scored. | І 

As previously mentioned, Bales holds that the small group constitutes 
"a functioning social system.” There are four types of problems which v 
being met by the system: (a) adaptation to conditions of the external situa 
tion, (b) instrumental control over parts of the situation in the ae 
of goal orientated tasks, (c) management and expression of sentiments an 
tensions of the members and, (4) preserving the social integration of members 
with each other as a social collectivity. Responses (acts) can then be classi- 
fied in terms of the type of problem with which they are concerned. Responses 
concerned with Problem 3 plus 4 are called expressive-integrative. The cx 
ing categories seen in Figure 1 are subsumed under this dimension: 1, ^ 
3, 10, 11, and 12. 

Acts dealing with Problems 1 and 2 
instrumental-adaptive. 
7, 8, and 9. 

The hypothesis was formul 
individual Participants would 
expressive and instrumental 
believed that there would be 


are combined under the heading 3 
The following categories comprise this area: 4, 5, 6, 


ated on the assumption that the drug action on 
function to disturb the relationship between the 
acts in group communication. In particular, we 
more acts devoted to the expression and manage- 
ment of tensions and sentiments. "Thinking simply in terms of a dichotomy 
between emotional-personal concerns and task-centered content activity, it 
seemed that the scales would be tipped heavily in favor of the former, under 
Condition 1, This hypothesis was not confirmed as seen in Table 5. Yet 
this very non-confirmation raises Some very interesting problems. Can it be 
that the lack of change in the relationship between expressive and instrumental 
activity implies that the social functioning of the individual under LSD-25 


; аир» : d 
is far less impaired than one may suspect from the evidence accumulate 
through individual testing? 


E š " . ion 
For this £roup about the same quantity of behavior is devoted to tensio. 


H. LENNARD, M. E. JARVIK, AND Н. A. ABRAMSON 193 


mana i 
кш ege as to problem exploration under both conditions. The distribu- 
OR nee А 
dus о categories undergoes marked changes but it is interesting to 
serv . . B B H ` 
e that ratios along the major analytical dimensions remain the same. 


m TABLE 5 
HE RATIO or EXPRESIVE OVER INSTRUMENTAL Activity UNDER 
“Norman” лхо Охрек LSD-25 


Number of Expressive Acts 


Condition Number of Instrumental Acts Ratio 
Normal 200 
498 ч 
LSD-25 208. a2 
500 


Pr n UM here to explore fully the implication of a finding such as 

tion al е wish to gather further data to obtain additional confirma- 

task tik is finding, and to evaluate the relationship Баке emotional and 

ibas in within an analytical scheme other than Bales’. Nevertheless, here 

ання кн) finding which deserves the attention of those presently doing 

du ede ogical research and may well raise significant issues in the whole 
relating individual-psychological to social group processes. 


6. Hypothesis No. 6 
1 to 12 will be less under LSD-25 than 


The sav à à 
he ratio of Bales’ Categortes 
solidarity acts to antagonistic acts will be 


bnt “normal,” i.e., the ratio of 
i under LSD-25 than under “normal.” 

bos nee, this hypothesis we were operating v 
ша ke effect upon the individual would free repressed ideas, and would 
pithi him to express antagonistic and hostile feelings more freely. Our 
as eal asc based upon previous observations of subjects under 180-25 
ing is ry upon ‘reports in the literature (6). The actual relationship emerg- 
ratio ora strikingly different order than envisaged. Table 6 shows that the 

of solidarity acts to antagonistic acts 15 considerably higher under LSD- 


Ang “normal.” 
he table also shows the limi 


on the assumption that the 


grou tations in formulating hypotheses about a 
P process if one proceeds from the point of view of individual dynamics. 
individual would be affected by LSD-25, we 
d not consider the type of group and 
however, in terms of these 


eg upon how an | 
the sity ated to group behavior. We di І 
зА, жы ум] problems faced by the group. It is 

onsiderations that the finding becomes meaningful. 
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Let us consider the "group problem" of the four subjects involved. Four 
individuals, volunteering as subjects for experiments to test the effects of 
the new drug, meet in a strange room. 'They face the common threat of an 


TABLE 6 Р 
Ratio oF SOLIDARITY TO ANTAGONISTIC Acts Unper LSD-25 AND “NORMAL 
Study group Solidarity Acts 
condition Antagonistic Acts Ratio 
Normal 1. 3 
39 
LSD-25 a 2.3 


unknown situation and the problem of trying to communicate and interact 
under conditions they expect to be difficult. Their actions are, therefore, ones 
of mutual encouragement and of helping each other. There is an absence of 
acts which would destroy this mutual support situation. А 
In looking at the data in Table 7, we note that the value of every negative 


emotional category is lower under LSD-25 than under “normal.” Thus, | 


TABLE 7 " E 
DISTRIBUTION oF BALES CATEGORIES FOR STUDY GROUP UNDER LSD-25 anp "NORMA 
(Group discussion: The Place of Women in Society) 


Category Normal LSD-25 
Percentage of total Percentage of total 

1. Shows Solidarity 1.7 3.0 
2. Shows Tension Release 3.3 13.8 
3. Agrees 9 8.2 79 
^. Gives Suggestion 1.3 3.5 
5. Gives Opinion 48.6 32.5 
= 6. Gives Orientation 12.9 21.0 
7. Asks for Orientation 2.9 47 
8. Asks for Opinion 4.3 7.9 
9. Asks for Suggestion 1.3 1.0 
10. Disagrees 8.7 24 
11. Shows Tension . 1.3 1.0 
12. Shows Antagonism 57 % 1.3 


though the number of acts within individual categories are rather small, а 
total picture emerges which 


с possesses some stability. Other collateral docu- 
mentation of this hypothesis is available in the finding with regard to HY- 
pothesis No. 7. — 


A word of caution should be introduced here. There is some evidence from 
Bales’ work that negative emotional reactions increase when the same groups 
come together repeatedly. In our study, the LSD-25 experiment took place 

i 
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prior to the placebo experiment, thus this factor may be operative here. This 
Bales partially as a function 


increase in negative reactions is explained by 
status differentiation. 


of the tensions generated by group decision, control, and 
One could’ account for it also by the common sense consideration that as 
People get to know each other better they feel less inhibited in expressing 


negative and antagonistic feelings. v 


7. Hypothesis No. 1 


There will be more evaluation than orientation under LSD-25 than under 
“normal,” ie., the ratio of Categories 5 plus 8 to 6 plus 7 will be higher 
under LSD-25 than under “normal.” 

Categories 5 and 8 embrace those acts having to do with the giving of and 
asking for opinion, the giving of and asking for evaluation, and the giving of 
or asking for an expression of feeling or wish. All acts of this type, according 
to Bales, deal with the problem of evaluation. Categories 6 and 7, on the 
other hand, deal with the giving of and asking for orientation and information. 

Here again, the originally stated hypothesis was derived from results 
obtained from the individual under the influence of the drug. We originally 
felt that the reactions of a subject would take on an increasingly personal 
coloration, be less objective, and revolve less around systematic communication. 

After analysis of Hypothesis No. 6, however, we reconsidered the above 
formulation. Our involvement with extrapolation from individual processes 
had. deceived us, and we felt that a reframing of this hypothesis in terms of 


4 group orientation might be profitable. If the explanation with reference 


to Hypothesis No. 6 is valid then the primary problem faced by the indi- 
rtainty of having to function 


Viduals in the LSD-25 group was the shared unce 

Under the influence of LSD-25. ‘Therefore, we would expect that acts con-_ 
cerned with the giving of and asking for orientation and information would 
crease. Just as the group had maximized behavior for emotional reassurance, 


We felt they would tend to maximize behavior designed to obtain cognitive 
reassurance, i 4 


It is the latter hypothesis developed around the group’s problem which 


Seems confirmed by the data, as shown in Table 8. The ratio for the LSD-25 

ЁТоир is less than half of that of the normal group. Looking at the absolute 

а involved, we observe that in the LSD-25 group, evaluative acts 
, 

€crease and orienting acts increase. ' 


1 
E _ 
The findings with reference to the last two hypotheses then may be con 


si ч М и 
dered complementary. They represent different aspects of the way In which 


© experimental group reacts to the administration of the drug, and to 
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the problem presented to it, ie., (а) communication and interaction with one 
another under the drug, and (b) communication, particularly with reference 
to an assigned topic, The JV oman's Place in Society. Here, as in the examina- 


TABLE 8 
Tue Ratio or EVALUATIVE Over ORIENTING BEHAVIOR FOR THE 
Stupy Group Unper Two CONDITIONS 


Evaluation 


Condition Orientation Ratio 
- 370 34 
N 1 S. : 
orma 110 
Р" 286 1.5 
LSD-25 S x 


з A : Its 

tion of previous hypotheses, we have come up against unexpected wr : 
ba а к 3 

which, if they are confirmed in further work, strongly suggest the nee 


an intensive study of group process under LSD-25 to supplement the study 
of individual effects of the drug. 


8. Hypothesis No. 8 


T'he ratio of questions (Categories 7 to 9) to answers (Categories 4 to 6) 
will be higher under LSD-25 than under "normal." 
The system of categories devised by 


of acts, falling within the instrumental 
answers. 


Bales further permits liene: dan 
-adaptive dimension, as questions an 


ee ions 
In task-centered communication the balance between questio 
asked and answers received is 


chain of answ. 


25 might result in unbalancing the equilibrium 
answers. Thus, there would be relatively more questions 
mber of answers under LSD-25 than under "normal." 
ms confirmed, as shown in Table 9. In the communica- 


needed for a given nu 
This hypothesis see 


TABLE 9 
Ratio ОЕ Questions то ANSWERS UNDER LSD-25 AND “NorMAL” —É 
Questions 
Condition Answers Ratio 
Normal 59 443 
439 
LSD-25 96 .23 
409 
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Pe it under LSD-25 there is more input in the form of questions needed 
a given quantity of output (answers). 

. Let us briefly relate the finding presented here to those previously discussed 
ren to Hypotheses 5 and 6. We noted in our discussion of Hypothesis 
TAR the basic relationship between emotional and task-oriented 
ere did not seem to be impaired under LSD-25. However, we observed 
in the findings with respect to Hypothesis No. 6 that the quality of the ex- 
Pressive-integrative behavior (or social-emotional area) did undergo an un- 
expected change. We now see а similar internal change within the instru- 
mental-adaptive area with respect to questions and answers. 


D. SUMMARY AND CONCLUSIONS 


" We wish to stress once more that the study reported was an exploratory 
n : , : EM Я 

— Research along the lines described is continuing. The findings enu- 
erated should, therefore, be considered more in the nature of working 


hypotheses for further exploration. 

а of the patterns of group communicati 
xploratory study were as follows: 

1. Verbal output on the part of group 


th Я 
¢ drug was restricted or shortened. 
had been administered LSD-25 and 


к In groups where some members 

: ers had not, there was a tendency for those who had not received the drug 
о І 3 e : ; . 

increase their communication output. We interpreted this to mean that 


we individuals not under the influence of the drug made up for the deficiency 
erbal communication of those who were. 
" When all group members were given LSD-25 there was a marked 

uction in negative interpersonal responses. We suggest that disruptive 
Hie. behavior is reduced spontaneously when group members operate under 
а common threat which, in our case, was the awareness of having to function 


Socially while under the effect of LSD-25. 

йд Despite the relatively high dosage of LSD-25 administered, the ratio 
een amounts of task activity and socio-emotional activity does not differ 

эбе when under condition “150-257 and к under pn 

normal.” The stability of this relationship under varying dosages and con 

ti deserves further examination. We suggest that the pattern of group 

Communication seems less impaired by the drug, than changes observed in 


Indiyi : 
5 idual functioning had led us to expect. 
io - The ratio of questions to answers. as W 
€ s. " n 
Valuative responses, is higher in the grou 


on under LSD-25 identified in 


members under the influence of 


ell as to the ratio of orientation 
p under condition “LSD-25” 
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than under condition "normal." We interpreted this as an attempt on the 
part of the group to restore cognitive clarity despite the felt impairment. 


10. 


11. 


12. 


1З, 


14. 
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—— 


A. PURPOSE 
orted (1) that certain desirable reactions occur 


an adjunct to psychotherapy. These included: 
doses, (c) conscious co- 


Me: has been previously rep 
en LSD-25 is employed as 


a pharmacologic safety, (^) effe 
Peration on the part of the patient, (d) elimination of the difficulties of 


narcos й мае 
ас уай, (e) feasibility of repeated administration, (f) absence of ad- 
iction problems (3), (7) excellent recall of events and ideas during psycho- 


therapeutic interview. 
In these earlier papers the preparation and management of the ambulatory 
"s has been discussed in detail. Emphasis was placed upon the fact. that 
therapist should anticipate that the integrative functions of the patient's 
ore will aid the therapist in regulating the procedure of the interview. 
her details have been previously reported and need not be repeated here. 


Fares to pertinent papers are appended (2, 5, 6, 7, 8, 9, 10, and 11). 
tis the purpose of this communication to lay stress on the nature of the 


e B H . 
£o enhancement which occurs simultaneously with the ego depression so that 
may be taken of the integrative func- 


ne the LSD-25 reaction advantage T i; r 
ns of the ego to provide insight. It is the function of the therapist to recog- 
oe the pregess of ego reinforcement and to employ it for the benefit of the 
Tapeutic goal. 
All of the subjects and patients discussed here are non- 
ulatory, 


ctiveness in small 


psychotic and am- 


B. Eco DEPRESSION 


hat ego depression occurs when the ad- 


Undoubtedly this does 
ego depression is not 
may be readily 


Tt has been repeatedly reported tl 


fissis "ipd 
: inistration of LSD-25 produces 2 psychotic state. 
M but in a therapeutic interview with small doses 
Е marked as with higher doses. The depressive process 
Ounterpoised with small doses of LSD-25 if the therapist manipulates the 
SNR AD В 

г 15; 1955, and published immediately 


“Recei 
at eived in the Edito ial Office on Octobe 
Provincetown, as ен». Copyright by The Journal Press. 


199 


200 JOURNAL OF PSYCHOLOGY 


interview situation to utilize the simultaneously occurring processes of ego 
reinforcement. With doses greater than 50 micrograms by mouth, the de- 
pressive processes may supervene. In the following verbatim report — 
S, who responds with very few symptoms when given 100-micrograms o 
LSD-25, shows marked ego dysfunction with withdrawal when this dose ч 
increased. Following is а typical example of a verbatim recording of an cs 
periment on Mr. $ where ego depression is the main feature. However, t і 
subject was being used in a psychological experiment and since no dp qon 
intent was present during the LSD-25 reaction this may have influenced the 
nature of the ego response. This should be compared with the verbatim 
recordings elsewhere in this communication, of two other subjects who re- 


7 ће 
ceived smaller doses. In these two subjects, ego enhancement as part of 
reaction is well illustrated. 


Subject—Mr. S. LSD-25 (orally) 
July 27, 1954 200 micrograms 


(The questioning was carried out in the presence of two 
observers, Mr. C and Dr. K.) 
Dr. When did you first. notice your symptoms? 


Mr. $. My first symptom was 15 minutes after ingestion of the drug 
when I was on Lexington Avenue and 59th Street. 
Dr. You went out on an errand? 
Mr. S. Yes, as soon as I took the drug. 
Dr. 'This was the first time 
under the influence of the dru 


Mr. $. Yes. 
Dr. You had previousl 
Mr. $. Yes, that's true. 


, you had ever gone out on an errand while 


Eg, wasn't it? 


y been in a more protected environment. 


Dr. How did you feel when you were out at 59th Street and Lex- 
ington Avenue? How did you feel about the effects of the drug com- 
ing on? 


Mr. S. Well, I was he 
the effects coming on. 
Dr. When you were here, how did you feel? 
Mr. $. Ah, well, I started feeling drowsy at the time. 
Dr. Is that your usual reaction? 
- $. Usually, yes. 
Dr. And you usually do feel drowsy. 
Mr. 8. That's true. 
Dr. Let's see; 
Mr. 8. Right. 


aded back here and I didn't feel anxious about 


E 
ES 


it's four hours since you've had the drug now. 


How do you feel now compared with your feeling three hours 


Mr. S. Oh, quite different now. 


HAROLD A. ABRAMSON 


Dr. What is the difference? 
Mr. S. Well, I feel more alert and able t 
Dr. How did you feel at the height of your reaction? 

Mr. $. Ah, everything seemed to be a void, shapeless forms, sort of 
amoebic in shape. And, ah, I felt as if I was, ah, suspended $n their 
midst, neither moving, not being a bump on a log, nor a part of them. 
just suspended, and watching these shapes move around. There were iis; 
no words had any significance of any kind. 

Dr. Did you ever feel that way before? 

Mr. 8. Well, not usually. 

Dr. You said that you—how did you 


feel about me? 
Mr. 8. There was no reaction at all. I felt completely inert. 


Dr. Did you feel that way about Mrs. B. (secretary) ? 
Mr. S. Yes, the same way about her. 
Dr. How about Dr. K.? 


Mr. 8. Same with him. 
you didn't give a damn about anybody, 


Dr. Would you say that 
ive a damn? 


that I co 


o think, and so on. 


feel about people? How did you 


or that you couldn't g 
р 
ty 


Mr. S. I think it was uldn't give а damn because I didn 


the significance of the reality wasn't there to me at the time. 
Dr. What do you mean, the the significance of the reality wasn't 


there? Would you mind describing that in more detail? 
Mr. $. 'They were meaningless. 1 heard the words said, but I didn't 


know what they Were. They were just meaningless. 


Dr. You heard the words? 

Mr. $. I heard the words, 

Dr. I asked you if you wan 
about an hour ago, oF an hour an 
did you refuse? 

Mr. S. Well, I felt 1 
resting. 

Dr. So you had som 
to go down, so going aw 

Mr. S. I don't know. It was qu 

Dr. In what way was it confusing? 

Mr. S. Well, I couldn't orient my mind, for one thing, and mental 
confusion and, of course the meaninglessness of things at the time. 

Dr. What would you say was more meaningless, people or things? 

Mr. $. I would say both. Everything was just shapeless. | 

Dr. Were you aware that you Were doing a, were 1n the middle of 


an experiment? 

Mr. 5. I don't think I was at the time. 

Dr. Oh, really? You mean you had really lost touc 
going on? 

Mr. S. Yes. 

Dr. This happen 


meaningless. М 
ith me to the cafeteria 
ut you refused. Why 


but they were just 
ted to go down W 
d a half ago, b 
ike staying uP here and just lying down and 
You felt you didn't want 
to you, didn't it? 

g at the time, too. 


e feelings about things. 
ay had some meaning 
ite confusin 


h with what was 


ed to you once before, didn't it? 
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Mr. 8. I don't recall now. 

Dr. Remember the time you thought you were being washed down 
the toilet? 

Mr. S. Oh, yes, but this wasn't that kind of reaction at all. There 
was nothing nightmarish at all about today's experiment. 

Dr. Was this a pleasant feeling that you had, or was it unpleasant? 

Mr. S. It was neither. It was just inert, "bump on the loggish” sort 
of feeling, with no emotion at all to it, vegetating, and so on. 

Dr. Did you have any unusual fantasies? 

Mr. S. No, this thing was an amoebic world, ah, the colors, well, there 
Was no color either, just gray and black. 


Dr. You mean you didn't see the colors in the room, the red books 
and the blue books? 


Mr. $. No, I may have been asleep at the time. 
Dr. Has your sense of color returned now? 


Mr. $. Oh, yes, I know where I am now. I'm talking into a micro- 
phone. 


Dr. And you had a good lunch? 
Mr. $. Yes. 

Dr. Or was it a good lunch? 

Mr. 5. It was Eood, yes. 

Dr. Is that your dessert outside? 
Mr. S. Yes, I'n going to have that. 
Dr. How do you feel about Mr. C. being present at this time? 
Mr. 5. Well, I don't mind now, 
Dr. Did you mind him before? 
Mr. $. Well, I Probably wouldn't have paid any attention to him. 
Dr. If you hadn't known who he was 


Mr. $. I don't think I would hay 
other, 


because I know who it is. 


» Would you have minded? 
e had any emotion, one Way or an- 


Dr. How about now? 

Mr. $. Well now I wouldn't mind him being here. It's definite I 
wouldn't mind him being here. 

Dr. Do you have any other questions? 

Dr. К. I was just wondering; he said he may have fallen asleep. 
Did you Say you were asleep at the time? 

Mr. 8. Well, I didn't know whether I was asleep. I don't think I was 
asleep at the time, [ think Dr. Abramson was talking to me. 

Dr. K. Would you say that you were slightly unconscious? 

Mr. $. I would say slightly unconscious; we'll put it in that term. 

Dr. К. And how often have you had LSD-25 before? 

Mr. $. Oh, about 14 or 15 times. 

Dr. K. Now, let's see 
increase the dosage? 

Dr. Well, 


› Was it the same dosage each time, or did you 


he's had a similar dose before. 
(Six hours after ingestion of the drug) 


(The subject listened to the foregoing recording) 
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Dr. It’s now six hours since you've been given LSD. How do you feel 
about your reactions, now that you've listened to them on the recorder? 
Mr. S. Well, I seem very, very far away now, and I'm glad that I 
recorded it before rather than now, when they aren't as vivid as they 


were dt that time. 
Dr. Why are you g 
Mr. S. Well, to record th 
Dr. You mean, you would have been unable to d 

now? 
Mr. 8. Well, I thin 
Dr. I don't understand. 
Mr. 8. I don't think I'd b 

did at that time. 


Dr. Why not? 
Mr. 5. It seems to be quite different now, far away and now that I'm 


lad you recorded it then, rather than now? 
e results of how I felt at the time. 
escribe the feelings 


k, as clearly as I did then. 


e able to describe it now as clearly as I 


back here in the room— 
Dr. You were here in the room when you described them. 
Mr. S. But it was closer to the time when the reaction was taking 
place, at that time. 
Dr. Mow far over the effects 0 
Mr. 8. I think I'm about all ov 


Dr. Really? All over them? 
Mr. S. Except for some residual drowsiness. 

Dr. Well, this is your typical drowsiness. 

Mr. S. Yes, the effects of the drug. 

Dr. 'The severe withdrawing sensation which you've ha 


Mr. S. Yes, I think so. 


5, 


Dr. К. Was this а typical LSD effect for you? 
Mr. $. No. I think it was different. 


Note: This experiment differed from preceding experiments, In previous ex- 
Periments Mr. 5 had always been in à protected environment during the onset of 


the LSD-25 response. Here his symptoms began rather rapidly. Fifteen minutes after 
he had ingested the drug he was alone on the street and noticed the onset of the 


LSD-25 response. 

Study of the preceding verbat 
essentially incapable of communic 
the height of the LSD-25 response. 
Pression under a fairly large dose of LS 


action has been observed in another male su | 
given orally. The short answers of Mr. $ depend upon the prodding given 


to Mr. § to answer the interviewer. Study of his responses discloses that no 
One response contains more than 33 words. On interviewing Mr. Sa year 
later he was able to recall spontaneously most of his general feelings and his 
experiences connected with the withdrawal process but he had to be re- 


minded of the details from the verbatim recording. 


f the drug do you think you are now? 


er them now. 


d before? 


im interview discloses that the subject was 
ating effectively with the interviewer during 
‘This is an extreme example of ego de- 
p-25. A similar withdrawal re- 
bject following 150 micrograms 
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C. Eco ENHANCEMENT 


The following verbatim recording is from a well educated, psychoanalyzed 
subject who was emotionally upset because of her relationship with her 
divorced husband. The dose of LSD-25 was in the therapeutic range (20 
micrograms). Mrs, АХ ordinarily would not speak as freely of her personal 
affairs. Under the drug, however, stimulated by the questions of the inter- 
viewer, she was able in the first part of the interview to kill off her former 
husband with a great deal of gaiety and subsequently in the interview she 
stated that he was of no concern to her. At the end of the interview, as well 
as three weeks later in the follow-up, Mrs. Y volunteered that she had a 
feeling of complete relaxation never before experienced during the LSD-25 
reaction. Compare this type of reaction with that of Mr. K which follows 
later in this communication. In Mr. K’s interview, analysis of a dream led 
to ego reconstruction with new developments of a favorable nature in his 
personal and business life, whereas in the case of Mrs. А, the therapeutic 
Process was more in the nature of catharsis. 


Subject —Mrs. X. LSD-25 (orally) 


20 micrograms 


Dr. Would you like to talk about Poppa (a nickname for the patient's 
divorced husband) ? 


Mrs. X. I don't know Whether I would or not. I've talked about it 
and it’s silly. I'm Curious, because I'd like to know what's wrong with 
him. I'm sure there's something wrong with him. I'm sure he has some 
kind of mental disorder. I'd just like to know what it is. 

Dr. Why would you like to know what it is? 

Mrs. X. I'm just curious. 

Dr. But what difference would it make? 

Mrs. X. I don't know. 
name it. 

Dr. Well, how do you feel abo 
ing to Bive it a name? 

Mrs. X. I hate him. 

Dr. You hate him? 

Mrs. X. I certainly do. I hate him with a venom (chuckles). 

Dr. What kind o£ a venom? 

Mrs. X. Ican kill him off with pleasure. 

Dr. Let's hear about that! 


Mrs. X. I don't think it would be any great loss to anyone, even him- 


self (coughs). He's a very unhappy person, and anybody that comes in 
unhappy, so— 


I just want to know. I want to be able to 


ut him aside from curiosity and want- 


eS 


Тры 
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great loss (laughs) to the world in general. 
feels about him the way you do? 
but I do know an awful 


Mrs. X. He would be no 

Dr. How do you know everybody 

Mrs. X. Well, I don't know about everybody, 
lot of people who do. 

Dr. Why do you hate hi 
think we ought to find out why y 
rather not talk about it? 

Mrs, X. Oh,.I don't care. 

Dr. After all I might be very mu 
kind of venom you'd like to use. 

Mrs. X. Well, I'd just like to kill him o 


m? Since we're conducting an experiment, I 
ou want to kill him off. Or would you 


ch interested in finding out what 


ff. It would make my life much 


simpler. 
Dr. Would it make your life simpler if 
Mrs, X. I think so. 
Dr. In what way? 
Mrs. X. I don't seen 

hopping into the picture in som 


ness, never bringing anything pleasant, 
particularly people of the family. Nobody in the family can ever have 


any contact with him without getting upset. He's a very upsetting in- 


fluence, everywhere, anywhere, any time. And he is to me, too. 
Dr. In what way is he upsetting to you, if you're willing to talk 
about it? 

Mrs. X. He keeps fighting 
friends and acquaintances, and 
with outsiders which I think is very unfair. 
I don't know what he's trying to gain by it. 
losing; I simply cannot understand his point, 
confuses me and makes me very unhappy, because he's making life very 


difficult for the children. Whether he does it maliciously or not, I don't 
know. I've been able to give him the benefit of the doubt most of the 
time in the past, but now I question it. He talks a great deal about 
integrity and his code of ethics which is extremely strong according to 
him, And yet, he's done some of the most unethical things in the last 
few years, and I don't get his reasoning at all He's very childish and 
creates a lot of trouble when there needn't be any at all. He gets every- 


body in an uproar fo 
Dr. Why is he abl 
Mrs. X. Well, actually five 

Seven or eight years. 
for the fact that, 


Dr. How do you account br dim? 
d : topsy turvy by him 
apsed, you're still turned topsy most un- 


Mrs. X. Because he injects himself into our lives in a 
pleasant way, and it still upsets me emotionally when he does. There's 


H J, tain- 
such complete misunderstanding оп his part. There's pipe mid 
terpretation of motives and thought processes t I don't know how to 


you killed him off? 


n to be able to get rid of him. He's always 
e unexpected way; never bringing happi- 
not to anybody in the family, 


me through the children and through 
he puts the children in a very bad light 
And I can't understand it. 
It’s stupid. He's constantly 
the way he works. He 


r no reason. 


e to do that? You've 
years, but I've bee 


been divorced, now, how long? 
n away from him 


although a long time has 


tha 
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deal with him. Nobody knows how to deal with 
and abnormal in ey 
him. 

Dr. What would you call abnormal in his reactions? 

Mrs. Х. Well, he hasn't a natural reaction to anything. 

Dr. He hasn't a natural reaction to anything? 

Mrs. X. Well, practically anything. 

Dr. Well, would you give me 
an unnatural reaction? 

Mrs, X. 
father. 


him. He's so unnatural 
і і ji 7 Р ake 
eryday life reactions that you don't know how to t 


an example of what you would call 


Yes. People have congratulated him on being a gn. 
He has two reactions and they're. pretty standard. One is, 
don't know anything about it." and, "They told me, I didn't know that 
I was a grandfather." 

Dr. (Laughing) That's rather whimsical, isn't it? 

Mrs. Х. And at a gre 


at length he goes explaining to people that he 
didn't know he 


Was a grandfather, that he didn't know where the 
children are living, that he didn't know anything about them at all, 
which of course is untrue, 

Dr. You don't think he has his tongue in his cheek? 

Mrs. X. Possibly, 
that kind of thing in t 
people. 

Dr. Well, maybe it's the right place, and the right time, and the 
right people for him. 

Mrs. X. Possibly. 


Dr. I don't see why that's unnatural. I can see that it's peculiar. 

Mrs. X. Well, maybe thats what I meant. Then the other reaction 
is, "What's there to be excited about? It’s just another kid. None of them 
are attractive till they're two or three years old. Maybe by then I'll be 
interested." Which I think is camouflage. He is really much more 
interested than he really will own up to. 

Dr. But don't men very often take that point of view? 

Mrs. X. Yes, I think so, but they don't carry it to the degree that he 
does. When it comes to the family, his children, the parents themselves, 
it’s a little unusual, I think, to carry it to that extreme. 

Dr. Couldn’t one take his remarks as an example of understatements 
rather than an unnatural reaction? Couldn't that be his reaction? 

Mrs. X. No, I don't think so. I think it's more than that. It's more 
than an understatement. "There's always something added to it. 

Dr. (Humorously) I don't think he deserves death at your hands 
for those feelings though, do you? 

Mrs. X. Well, I only want to kill him because he only made me 
unhappy, that's all. And he makes my children very unhappy. Because 
of him they’re pretty much distressed. They don’t want to see him and 
they don’t want anything to do with him. They have to, but they dread 


but I think he uses very poor judgment in pulling 
he wrong place, at the Wrong time, with the wrong 
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it when they know he's coming. Just as I dreaded being around him 


the last few years. 

Dr. You had the drug about an hour ago. 

Mrs. Х. Well, like 7 did a little while ago; 
have been smoothed out. 

Dr. What do you mean by that? 
| Mrs. X. Nothing seems quite as clear-cut 
is a little, not exactly hazy, but instead of being 
rounded off. 

Dr. For example? 

Mrs. X. Angles don't seem quite, 
less accurate. 
| Dr. Would you go 
it now? 

Mrs. X. Oh, everything 
it's just, like I feel often when I've 
seems just a little hazier than usual. 

Dr. Everything? 

Mrs, X. 1 think so. 
the angles aren 


How do you feel now? 
the edges of everything 


as it was before; everything 
squared off, things are 


they seem just a little, to be a little 


around the room and describe it just as you see 
looks perfectly natural. I don't mean that, 
had one drink too many, everything 
Otherwise, I see perfectly clearly. 


ter look. Colors aren't quite 


Everything has à sof 
I just altogether have 


so strident. And "t quite as pointed. 


a softer feeling (chuckles). 
Dr. Is it a good feeling 
Mrs. X. I don't know; 


I like it. 
Dr. Well, take something with an 
thing that has lost its point and has become rounded as you put it. 
Mrs, X. Well, they haven't actually become rounded. And I have 
than I usually do to be sure that 


to concentrate on ап angle much more 


it’s an accurate angle. 
Dr. For example? 
Mrs. X. Well, loo! 
to concentrate that they really are good angles. 
Dr. Well, how do they look if you don't concentrate? 
Mrs. X. Well, blurry, I mean everything just seems all white up there 
if I don’t look very carefully. It’s just the general feeling. 
Dr. Well, would you mind describing the room without concentrating 
—just how things look if you don't concentrate ? ol 
Mrs. X. Well, the general feeling is one of warmth: the pink in the 
walls which means warmth ; books that are very colorful; the lights. 
The whole room at the moment makes me feel warm. Otherwise, it looks 


very much as Гуе always seen it. 
Dr. But you said that things are rounded: ; 
Mrs. X. Well, not actually. My vision is ай, ee ОНИ, 
fis Wald you Whe: Ө walk and see that there is no great difference? 
Mrs. X. I can assure you there isn't. That much Im absolutely 
certain of. No. I would feel it if— 


? 
I haven't decided yet. I'm not sure whether 


angle and describe it to me. Some- 


the corner for example, I have 


king at the ceiling, 
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Dr. Would you like to walk some more? 
Mrs. X. No. 


Dr. Why not? : 

Mrs. X. I'm just quite content to sit. I feel a little lethargic. But that 
sometimes happens after I've had a drink. 

(Five minute pause) 

Dr. You didn't seem to walk very well. | : 

Mrs. X. Well, it’s an effort. I mean, I can walk a straight line, 
but it’s an effort to do so. I feel tight, high, and I'm not interested in 
food at all. My lids feel very, very heavy. I'm liable to get very gay 
by the time this js over. I very often get that way when Im high. 
I love to feel that way. But this feeling I don't particularly like. This 
is just the way I felt before I got seasick. My stomach isn't happy at all 
right now. I'm a little dizzy. 

Dr. Could you walk, or would you rather not? 
your eyes shut. 

Mrs. Х. My lids are very heavy. 
open. 


I notice you have 


It seems I can hardly keep them 


Dr. Well, do you want to sleep? 

Mrs. X. I could, easily. 

Dr. But yet you feel high, and you want to 
How do you account for that? 

Mrs. X. Y don't know. 
it's with an effort. It's diff 
had a little too тис 
do. I feel a little 


sleep at the same time. 


Of course I can keep my eyes shut, open, but 
cult to describe. I feel as I often do when I've 
h to drink. But I don't feel as exhilarated as I usually 
more depressed in a way. I feel heavy and yet light- 
headed. I find this stimulated heartbeat quite unpleasant. I have the 
tendency to feel as though I were going to be short of breath. There's 
a slight numbness in my fingers. I think I can lift something up, but I 
think it would take an effort on my part to hold anything tight . . . This 
really has hit me. I feel very heavy and I don't like that feeling either. 


Dr. Yet, you Smile quite often when you say, "I don't like that 
feeling," So, it must not be all unpleasant. 
Mrs. X, No, it isn't. 


easier to accept the effec 
Mrs. X, No, I think 

eyes open. I generally f 

I don’t feel gay at all. 
Dr. Yet 


I feel it more with my eyes shut than with my 
eel very much gayer when I'm like this, and now 


» you were smiling when you said that. 


Mrs. X. I know, but I'm not really gay, I don't feel sick or anything 
of the sort, I just don't care. 


Dr. You just don't care about what? 
Mrs. X. Anything. 
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Dr. Well, how do you feel about Poppa (divorced husband) now? 
Mrs. X. He doesn't really disturb me. There's only one thing I 
want to say about him—to hell with him (laughs)! He really isn't worth 


worrying about. 

Dr. Well, that isn't the way 

Mrs. X. I know. 

Dr. Well, how do you feel about him now? 

Mrs. X. That's just the way I feel—to hell wit 

Dr. What do you mean to hell with him? 

Mrs. X. Right now he couldn't worry me very much. He's really 
too far removed. I allow myself to get disturbed on the surface occa- 
sionally, foolishly, but actually he can't harm me апу and he doesn't 
mean anything to me. I get annoyed with myself when I do get upset. 
(Five minute pause) 
ght? 

Mrs. X. You're really bothering me you know. If you would only 
leave me alone, I could be very comfortable and happy. 

Dr. Why do you want to be left alone? 

Mrs. X. I just want to relax; I feel perfectly comfortable. I don't 
particularly want to talk; I don't want to think, I'm completely relaxed, 
and I just don't want to be bothered. 


Dr. You feel better lying down than you did sitt! 


Mrs. X. Yes. 
Dr. What's the 


you felt about him 20 minutes ago. 


h him! 


Dr. Do you feel all ri 


ing up, is that right? 


difference do you think? 
Mrs. X. 1 think I’m more relaxed this way. - 
effort for me to talk? It really is. I just want to b 


I don't want to be bothered talking or thinking. 
Dr. Is it because there are many things that you'd like to say and you 


don't want to say? Do you think that has something to do with it? 
Mrs. X. No. Definitely not, because why would I hesitate to say them 


.. Do you know it's an 
e left alone (laughs). 


here? 
Dr. Well, because everything is bei 


Mrs. X. Oh, that wouldn't make an 


at all. 
Dr. Well, how do you feel about Poppa now? 
I did a few minutes ago. He isn't worth 


Mrs. X. The same way 


worrying about. 
(Short pause) 


ng recorded. 
y difference. I don't object to that 


Dr. You've had the drug about an hour and 40 minutes ago. How do 


you feel? р 
Mrs. X. Very relaxed. Almost numb you might say, except that my 
eyelids still feel very heavy. It’s very difficult for me to open my eyes 


and look around. 
Dr. Would you like to stand up? 
Mrs. X. I don't like the light on. 


Dr. Why? 


Il turn on the light. 
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Mrs. X. It hurts my еуез. 
k what way? 

then сеси the tendency to open my eyes and I don't want to. 
They're much more comfortable shut. " 

Dr. It took you a long time to answer. Ordinarily you answer im 
mediately. 

Mrs. x. I feel settled down. I'm very relaxed but definitely slowed 
down. My mental processes feel that way too. It's much more of an effort 
for me to talk and to think and to express my feelings in detail. 

Dr. Are you aware of everything going on around you? 

Mrs. X. Perfectly. 

Dr. What's your attitude toward taking the drug? 


Mrs. X. I think it's an interesting experiment. 
Dr. Why? 


Mrs. X. I didn't think it wi 
in a person. And Im aware o 

Dr. Would you like to stand up now? 

Mrs. X. І don't Seem to be as sure-footed as usual. 

Dr. Can you read all right? 

Mrs. X. Oh Yes, everything is perfectly clear. Except that I feel 


heavy-headed. I feel as though there were a load on my chest and I 
Want to lie down again. 


ould be able to produce an effect, this effect 
f everything that's going on. 


(Short pause) 

Dr. ... Its two hours now, How do you feel? 
Mrs. Х. I'm beginning to feel 
Dr. What's the difference? 


Mrs. X. Well, Im more tense than I w 


sharper in my vision, It’s less of an effort to think and much less of an 
effort to talk, and I’m slowly coming back to normal, and I don't know if 
I like it, I'm not nearly as relaxed as I was, 
tense. There's a kind of 
coming back to reality so 
floaty, 


much more normal. 


as, and things are becoming 


I can feel myself getting 
sense of disappointment in coming back. I'm 
to speak. I felt a little unreal before. I felt 
as though I had taken a kind of a trip to the moon, and now I'm 
in. It's a little disappointing to see everything as it was. 
Dr. Why are You disappointed in reality ? 
Mrs. X. (Laughs) Well, it's a lot easier to feel the way I did before. 
I didn't care о I'm much more intense 


this way than I am the It's a very comfortable feeling not 


to feel so intense, 
Dr. But at on 
time you said th 
feeling? 
Mrs X. The killi 
Dr. Maybe the ‘n 


Mrs. X. Maybe. 
Dr. 


* time you said you 


'd like to kill Poppa. At another 
at you didn't care a 


bout him. Which was the intense 


ng, of course, 


ot caring’ was just as intense. 


Do you think the drug's effect is Wearing off? 


СРЕГ ДР ‹ 
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Mrs. X. Yes, I think so. I don't think entirely, but some. 
Dr. I see you are responding more quickly to my questions. 
Mrs. X. I feel much more normal. 

(During the third hour after ingestion of the drug) 
Dr. How do you feel about Poppa now? 
Mrs. X. I feel about him now the way I usually do. 
Dr. How is that? 
Mrs. X. I still hate him (laughs). 


great loss to anybody else or to himself if he were killed off. 


Dr. It’s two hours and ten minutes that you have been under the in- 


fluence of the drug. Does it seem that long? 
Mrs. Х. No. It seemed like a much shorter time. And I don’t feel 


the effect of it nearly as keenly as I did a while back. I don’t recall 
ever having felt as completely relaxed as I did at a certain period after 
taking the drug, physically and psychologically. 

Dr. Even after alcohol? 

Mrs. X. Yes, even after alcohol. 
everything from my toes to the top O 


tally too. 
Dr. Why do you think y 
Mrs. X. I don't know, un 
laxed. I don't know. It must be the effe 
hard to concentrate. 
(The subject returned to the office three weeks later) 
Dr. It’s about three weeks since you've had LSD-25. Looking 
back what would you say the most important reactions were? 
Mrs. X. А feeling of complete relaxation which I have never felt 


before. 
Dr. Even when y 
Mrs. X. This was an € 
experienced it before. 
Dr. Was it pleasant? 
Mrs. X. Very. 
Dr. Would you like to re-exper 
Mrs. X. Yes, I would. 
Dr. Would you mind 


was? It’s perfectly all right to repeat what y 
drug. I don't think any restrictions should be placed on your words. 


Mrs. X. I wish I could describe it more minutely. I don't think I have 
anything further to say, except that it was 50 complete, that RC a 
little surprised by it. Never having felt that way before, I don't think 
I realized how complete it was until the tenseness began to come back 
again. It was a physical reaction. The tenseness began to come back in 


my fingertips and my toes and gradually through my body. 
Dr. It was a pleasant experience would you say? | 
Mrs. Х. Well, it wasn't unpleasant enough to have made it an un- 
га be quite willing to take it again. 


And I still say it wouldn't be any 


This was more complete. It was 
f my head, physically and men- 


ou were mentally relaxed? 
less it goes along with the physically re- 
ct of the drug. I found it a little 


e or four cocktails? 


ou've had thre! 
kind of feeling. I’ve never 


ntirely different 


ience it? 


hat the type of relaxation 


describing again W 
ou said when you had the 


pleasant experience. 
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The reports in the literature on the LSD-25 reaction have in general 
emphasized the disturbing effect of the drug on the subject's adaptive func- 
tions. According to most reports the ego structure which to all intents and 
purposes had been functioning suitably, after the ingestion of 50 micrograms 
of LSD-25, is disturbed by the more primitive parts of the subject's adaptive 
processes, | 

In the following experiment, Mr. K, who was a 35-year-old scientist work- 
ing in a local hospital, and was charged with the construction of scientific 
equipment, took 50 micrograms of LSD-25 by mouth. He was the subject of 
an experiment lasting most of the day. The subject fell asleep after lunch 
and upon awakening described a dream he had about a greenhouse com- 
posed of spider webs. This dream led to recall of a repetitive dream of 
spider webs, which he had been having since he was 15 years old. This in 
turn led to the development of an important situation in connection with 
K's work problems, It appeared that at the hospital where he was employed 
he was unable to communicate easily with his superiors. A project would be 
assigned to him by his supervisor and without discussing the matter further 
he would vanish for a few months and then suddenly appear with the com- 
pleted project. This led to difficulties in his work relationships. These dif- 


ficulties carried down the line to his subordinates who also felt the un- 
certainty of his position. 


: А ; 2 
The reader should bear in mind that the interview occurred іп 1952, 


When I was not as certain as I am now of the safety of dealing with K’s re- 
action to LSD-25 and the accompanying dream. If the dream had been re- 
Ported by a patient in analysis without the LSD-25 reaction the procedure 
would have been somewhat different. Primarily, here the safety of K was the 
most important problem, Although K had had LSD-25 several times ре 
viously, I still wished to proceed extremely cautiously in exposing unconscious 
material. However, [ do not believe that my anxiety about the interview 
was too great because I had been using LSD-25 for more than a year. 


Subject—Mr, K LSD-25 (orally) 
August 1, 1952 50 micrograms 


(Time of interview was two hours after the ingestion of LSD-25) 


Mr. К. Гуе just been sitting here sound asleep after lunch. I put 
my head on the table and dozed off into a sound sleep until I was awak- 
ened by the sound of the telephone buzzer or the doorbell. After I 
heard the buzzer, I woke up enough to know that I had been dreaming 
and realized that it was important for me to remember what that dream 
was. It’s going (the dream) rapidly, so here’s what it was. 

I FELT THAT 1 WAS TAKING PART IN SOMETHING IMPORTANT. I WAS IN A 
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TROPICAL CLIMATE AND I WAS OUT IN THE FIELDS OR IN THE JUNGLE WHERE 


THERE WAS A LARGE CLEARING, VERY BRIGHT OVERHEAD. AND ON THIS CLEAR- 
ING THERE WAS SORT OF A GREENHOUSE COMPOSED OF SPIDER WEBS AND IT 
LOOKED LIKE A TENT. AND IT HAD A WOODEN RAILING AROUND IT, VERY 
LARGE. IT EXTENDED ABOUT 30 OR 40 FEET ON THE SIDE, 1 MEAN AROUND IT, 
MADE OF VERY WEATHER-BEATEN OLD BOARDS. AND IT WAS A TENT-LIKE 


STRUCTURE. AND THERE WERE TWO OTHER PEOPLE WITH ME; I DON'T KNOW 


WHO THEY WERE, WE STARTED TO WALK INTO THIS TENT AND THE LIGHT, 
TTING. WE STARTED TO WALK 


FILMY MATERIAL LOOKED LIKE MOSQUITO NE 
INTO IT. IT WAS THICK AND TENUOUS AND IT HAD THREE DIMENSIONS. AND 


THE WHOLE INSIDE OF THE TENT WAS MADE UP OF LAYER UPON LAYER OF 
MATERIAL. WE STARTED TO WALK INTO IT, WAVING OUR ARMS, SLICING 
THROUGH IT, BREAKING THE SHEETS OVER OUR HEADS SO WE COULD GET INTO 
IT. AND AS WE COT INTO IT I SORT OF HAD THE FEELING THAT WE HAD SOME- 
THING ABOVE US. WE CUT THROUGH LAYERS AND LAYERS OF THIS MATERIAL. 
IT WAS ABOUT 20 OR 30 FEET HIGH AND WE MOVED TOWARD ONE OF THE SLOP- 
ING SIDES, WE WERE APPROACHING NEARER THE TOP SURFACE OF THE TENT. 
WE GOT INTO IT WITH OUR ARMS. AND THERE WERE SPIDERS THERE. THEY 
LOOKED LIKE GRASSHOPPERS THOUGH, JUST GETTING CLOSER, SAY WITHIN FIVE 
OR SIX FEET OF THESE SPIDERS; THEY MusT HAVE BEEN ABOUT A FOOT HIGH. 
AND THEN THE DOORBELL RANG AND 1 STARTED TO WAKE UP. 1 STAYED IN 
THIS soRT OF STAGE AND THE DREAM WENT FURTHER. WE CUT MORE AND 
MORE AND WE GOT CLOSER AND CLOSER TO THE SPIDERS, UNTIL FINALLY THERE 
WERE JUsT ABOUT TWO MEMBRANES SEPARATING ME FROM THEM. 
Then the secretary walked into the room and I woke up entirely. 

Dr. Were you frightened in this dream? 

Mr. К. I wasnt frightened. 

Dr. You called it a nightmare when I as 


sleeping. You said you had a nightmare. 
Mr. K. Yes, I would call this a nightmare. It was not a pleasant 


dream. Cutting through the material wasn't good. 1 tried to stay half 
as telling the story. You asked if I was frightened. No, 
I wasn't frightened but it was unpleasant, coming so close to those 
spiders. It was just unpleasant, the tenuousness of and the feel of the 
material we were cutting through. Already the dream is fading. Im 
almost forgetting it now. just remembered I wasn't frightened; it was 


just unpleasant. . . 
(The subject became quiet aud had to be questioned actively.) 
Dr. You were cutting something, the spider webs or the material, 


with nothing in your hands? 


Mr. K. No, nothing in yo 
ing the arms an 


ked you if you had been 


asleep when I w 


ust sort of tearing it apart with 


ur hands, j 
ds rigidly extended like they 


your own hands, us d han 


were sticks of wood. 
Dr. Are you tired now? 
Mr. K. No. 
Dr. Do you feel wort 
if you were pretty exhausted. 


ied or concerned? You seem to be sighing as 
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Mr. K. This sighing I think doesn't necessarily connote exhaustion. 
Its something that you do. Exactly this minute, I feel very relieved. 
I feel like I've rested. My hands and legs are not shaking as they were 
before. Since I'm not fully awakened I feel rather refreshed. 

Dr. You said there was something bright overhead. | 

Mr. К. The bright overhead I think was the tropical sun. I saw it 
When I was in Central America. 

Dr. You want to look up to the ceiling? 

Mr. K. Well, there's the bright, not too bright, yellow glow overhead 
(electric light fixture). Here's another thing I didn't say before. I was 
standing underneath green trees, looking out into a bright, sunlit field 
Which was covered with this tent. 

(The subject continues to refrain from Speaking spontaneously.) 

Dr. Have you ever been in the tropics? 

Mr. K. Yes. 

Dr. Did you enjoy it? 

Mr. K. Yes, I think I did. I always said that I enjoyed it and I 
think of it as being enjoyable. 

Dr. Did you see any spiders? 

Mr. K. No. 

Dr. These weren't really spiders were they? 

Mr. K. 'These were big, green spiders, like grasshoppers. I don't 
know why these didn't look like Spiders, yet I called them spiders. I 


felt as though they were spiders and I assigned this name to them. It 
seems to fit, 


Dr. What gave you the spider feeling? 

Mr. K. The Spiders had built this tent, this tent shaped structure; 
the whole thing was filled with this material. Although there were thick 
spider webs, they were just resting at the top surface of the tent. 

Dr. Were they crawling? 

Mr. K. No. I wish I could quickly sketch what this tent was like. I 
haven't described it too well. 


Dr. Would you like to draw it? 


Mr. K. 1 cap't draw it. I wish I could. I wish I could paint it. 


I'd be too concerned with the technicalities of 
the impression down. The material was woven 


Dr. Well, the idea was to get to them? 

Mr. K, Well, it started out, I didn’t know they were there. I started 
clearing out the tent and as I Eot closer 
thing up there, I remember I just had to cut three or four membranes to 
&et to them. I remember them as being like cotton wool stretched over 
the whole tent, The whole thing was this material we were cutting 
through. And I deliberately cut closer to them so I could see what they 


to it, I realized there was some- 


were. 
Dr. Have you ever lived in a tent? 


Mr. K. Yes, I've Бопе camping in tents, 
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Dr. Were you afraid to sleep in a tent? 

Mr. K. No. 

Dr. In the dream there were some other people with you. 

Mr. K. The people with me, I think there was one on my left and one 


on my right. 
Dr. You don't know who they were? 
Mr. K. I don't know who they were. I didn't see their faces. I don't 


know what they were, men or women. I feel as though it was an exciting 


dream, a lot of action in it. 

Dr. What does the dream 

Mr. K. 'There was one person on my r 
was either the feeling that I knew I was wa 
important for me to remember what the dream зу 
the moment where I was. I did and I didn't. 
(Since so few data are available on sleep during the LSD- 

it seemed desirable to obtain details of the waking process.) 

Dr. Did you suddenly wake up when you heard the buzzer? 

Mr. К. No. I heard the buzzer ring twice, I think, and I woke up 
slowly because I immediately tried to put myself back into this dream. 


I went back into it so that I would remember it. 
Dr. Did you ever have а similar dream? 
Mr. K. No. If I have similar dreams, and I've had them, they're 


identical dreams. But I've never had one like this. 
Dr. And you don't feel disturbed and you don't feel relieved? 


Mr. K. No. 

Dr. How do you feel nov 

Mr. К. 1 don't feel апу! 
do anything and I’m in a very 
shoulders. 

Dr. Are you very warm? 

Mr. K. No, not particularly. 

Dr. Were you warm in your dream? 


Mr. K. Not consciously, not uncomfortably at least. 
Dr. You're not warm, yet you seem to be gasping for breath. 


Mr. K. I'm not warm, yet I am gasping for breath. This seems to be 
I'm looking. 
do that? 


bring to your mind? 

ight and one on my left. It 
king up and I knew it was 
as. I didn't realize at 


25 reaction, 


ү? 
hing specifically. 
relaxed position 


I still feel I'm willing to 
as to my head and 


a reaction for which 
Dr. Do you sometimes 
Mr. K. No. 

Dr. Not even when you're nervous? 

Mr. K. Not unless it’s due to some physical e 
(The anxiety of the subject appeared to decrease. 
proceed with free association and to attempt the int 

dream.) 

Dr. Now, anything that comes into your mind. : | 

Mr. К. This I always find difficult. So many things come into your 
mind and you have to pick out one. The word "tent" reminds me of 
when I went camping down at Lake ——— last October with my wife 


xertion. 
It appeared safe to 
‘er pretation of the 
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and two friends and another married couple that we know. This tent in 
my dream was similar to that except very, very much larger. The tents 
we slept in there had regular wood platforms and for sleeping there were 
cots. The tent in the dream was much larger although the same shape. 
Spiders bring to mind the identical dream I said I have had, not in 
the last few Years, but possibly five times I've had this identical dream. 

1 AM IN THE UPPER CORNER VERY, VERY HIGH UP IN A VERY, VERY LARGE 
WEB. THIS IS A TWO DIMENSIONAL WEB, AND 1 AM AT THE APEX OF IT. ALL 
THE STRANDS ARE COMING TOGETHER TOWARD ME AND I'M ENTIRELY ALONE. 
THE WHOLE THING IS LIKE IN THE TOP CORNER OF A LARGE, GREAT BOX. I CAN 
SEE NOTHING OUTSIDE OF ME AND THIS WEB IS STRETCHING OUT FROM ME 
IN SLOPES, OUTWARD AND DOWNWARD IN 45 DEGREE ANGLES, AND IT GOES 
THOUSANDS OF FEET AWAY, IT IS A VERY, VERY LARGE NET AND WAY DOWN 
IN ONE CORNER—I CAN HARDLY SEE THEM— THERE'S A TERRIFIC TURMOIL OF 
PEOPLE, VERY, VERY CLOSE TOGETHER AND ALL STRIVING AND CLAWING AND 
MILLING AROUND TOGETHER, JUST LIKE YOU SEE ANTS IN A NET WHEN YOU 
TURN IT AROUND. AND ALL oF THEM DOWN THERE, THOUSANDS OF THEM, 
THEY'RE PILED HIGH. THEY SEEM TO BE ON TOP OF ONE ANOTHER, THERE’S 
NO FLOOR THAT THEY'RE ON; JUST A BIG BUNCH OF PEOPLE DOWN THERE, 
ALL PUSHING AND CRAWLING ALL AROUND EACH OTHER. 

This is an identical (repetitive) dream which I've had. The earliest 
I remember it is somewhere about when I was 15. And this dream has 
been recurring probably once every three or four or five years. The 
jungle sky, or the Central American placement of the dream I possibly 
attribute to having lived in Guatemala for three years during the war. 
My stay there I think was very rewarding and very satisfactory. I en- 
joyed it there, I would not hesitate to return. The hot sun, the tropic 
sun is something you don't experience in a more northern climate. It's 
à close and warm feeling. The sunlight is brilliant, white, couldn't possi- 
erhead. I don't have any particular 
feeling about the Weather-beaten board railing around these which was 
about a foot off the Eround. The impression is very clear in my mind; 
I could almost see the knots of the wood. I can't draw anything from the 
Spiders and grasshoppers, Maybe we have a few spiders around the 
house and we have to kill them, step on them, sweep them out. I have a 
revulsion toward spiders, no more than usual. 

Dr. 'The Spiders weren't spiders? 

Mr. K. No. I Said I gave them that name; they felt like spiders. 
Perhaps it was the association with the spider web. I still think the 
name fits. A Erasshopper is a descriptive term; a spider is not neces- 
sarily an evil thing or a horrible thing. It's an insect, something of the 
Insect kingdom, They looked like grasshoppers. I could only definitely 
See the upper halves of their bodies; typical large Erasshopper head, the 
short foreleg tucked under them, something like a Praying mantis has— 


short forelegs. I would say it was undesirable to touch them. The end 
of the dream was at about 3:20, 


> of 
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Dr. There's one inconsistency in what you've told me. The time 
you were in Guatemala, you had your wife with you? 


Mr. K. Yes. 
Dr. You said your life in Guatemala was enjoyable, but from other 


ак yous told me, you wanted a divorce from your wife during that 
periods 

Mr. K. Yes. We had had a disagreement befor 
try for Guatemala. One of the things that I wanted to do before I left 
the country was to learn Spanish and the Company had arranged for a 
teacher to teach us. I was interested in taking it as much as time would 
allow, but my wife was not interested at all and she stated flatly she 
did not want to learn the language. She just didn’t want to be inconveni- 
enced to that extent. This was the time when we were disagreeing on 
almost everything. I had felt, although not actually, I had felt separated 
from my wife at that time and had been traveling in Maryland quite a 
bit for the Company and only returning home on weekends. During this 
period immediately preceding our departure about six months, we did feel 
very compatible. During the time we were in Guatemala she lost, I 
think it was, two of her pregnancies. She's had quite a bit of trouble 
holding a pregnancy in the past few months. I remember definitely her 
losing one there, and I think there must have been two. In spite of this 
I think that during my whole three years in Guatemala, generally 
speaking, my wife and I were staying together more for social and 
economic reasons than just because it was too difficult to break up. 

Dr. ‘Cotton wool,’ what does that bring to mind? 

Mr. K. I used the word 'cotton wool’ to describe the layer upon layer 
characteristic of this tent. I've been using cotton wool recently in steril- 
izing areas of skin before giving a hypodermic injection to my wife so 
she can maintain the pregnancy she now has. Cotton wool is a very com- 
mon tool in our house. I scrubbed my hands off with cotton wool the 
other day after a cat had bitten me. I got involved in a cat and dog 
fight. I had to separate the two animals and the cat bit me, and I cleaned 
it off with the cotton wool. 

Dr. Have you and your wife had cat and dog fights? 

Mr. K. Unfortunately, not too much cat and dog. Generally they have 
been more bitter and more subdued than an out and out scrap. We have 
never slapped each other's face—nothing ever physically. Very seldom id 
we even come to harsh words—spiteful, mean words. In fact, I don't 
think we've ever called each other names. For instance, we've had sub- 
dued, long standing arguments—feelings, emotions prolonged for days 


on end. 
Dr. How 
Mr. K. With my mother 
Dr. When you first had t 
Mr. К. ОБ І remember I w 
or fifteen, around there. My re 


e we left this coun- 


about your relationship with your mother? 

? That's hard to describe. 

hese dreams; when you were in the web. 

as just a young boy, very young, about ten 
lationship with my folks has always been 
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Pretty good. They've never resorted to harsh discipline and they've 
never beaten me. 

Dr. But what was your relationship with your mother? 

Mr. K. I always felt that she exerted a very strong moral influ- 
ence on me, in that children must be scen and not heard. I must always 
do right, go to church, shouldn't lie or steal. I looked upon her as being 
a good woman, not utterly right in everything she says 

Dr. But if you were seen and not heard, you were restricted. 

Mr. K. I was restricted but restriction is only teaching your children 
manners, 

Dr. I think it's restriction. I have a feeling that in the dream you're 
Eoing back in part to the characteristic repetitive dream which you had 
in childhood. It goes back to your relationship with your parents, prob- 
ably your mother, to the time you were brought up to be seen and not 
heard. Maybe that accounts for the fact that vou work as you do, 
quietly, you're seen and not heard; you don't like to talk to your superior 
about what you do. That was your pattern of adaptation which you've 
carried over into your life's work, And your relationship with your 
wife, in all probability, is influenced by your attitude toward your mother 
Which you've never been able to face—your love for her. She restricted 
you. In a way you were in a spider web. 

Mr. K. I was in the web; [ was very remotely away in that corner, 
very alone. Utterly alone. 

Dr. And I think this dream reflects your present difficulty at work. 
And as a matter of fact, I wouldn't be at all surprised if your anger 
at being dominated to a certain extent by your mother's attitude to be 
seen and not heard is carried over in your relationships with your wife, 
your mother-in-law and your supervisor, because that's exactly what your 
supervisor is complaining of: you're seen and not heard. Do you see? 

Mr. K. Yes. Not that I'm not working, but that I'm not working the 
way he'd like me to. 

Dr. You're alone in a web of your own. And the spider not being the 
spider— 

Mr. K. Is my mother, 


Dr. No. I wouldn't say is your mother. I don't have enough evidence 
for that, but if all— 


Mr. К. It's the frustrations that I feel, the things, the troubles that 
I run into, 
Dr. And everybody is making a web around you. Even I weave 


a web about you, and you feel—you remember that song, "Don't Fence 
Me In"? 


Mr. K. Yes, 
Dr. You're fenced in by your marriage, by your mother-in-law 
and— 


Mr. К. I don't like to be restricted. 


Dr. 'That's it. And that's what this dream represents. 


"ou feel a lot 
better now, 


I think, because you can see that that's one of the things 
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that you dislike the things you also want. 


T. ve never been able to face; 
ou'v roug i ot fe 
e been brought up to be fenced in. If you're not fenced in, you'll 
y "5 


get panicky. 

Mr. K. What do you mean, if 

s Well, if a child is brought up to adapt himself to life in a cer- 
tain way and if he gives up that way of life, he has a new type of 
adaptation to develop, and if you're alone and without your previous 
technique of adaptation, you'll worry, "How will I do?" For exsitiple, 
I think your relationship with your supervisor comes in. You're not i 
discussing things with other people, but it's how 
“will you conduct yourself in a civil manner ?”, 
know when the fences may be re- 


I'm not fenced in I'm panicky? 


much concerned with 
your discussions will go, 
or will you, as you told me before, 


moved? 
Mr. К. There's a clue in saying. The thought is 


perhaps best represented in that if you took away my fences I'd become 
I know myself that ] want to get rid of my fences; I wish 
This thought occurred to me earlier today. I wish I 
etimes so that I could overthrow authority 
І don't want to see you; 
] don't have 


what you've been 


panicky. 
I had the means. 
were powerful enough som 
around me, that I could tell people, “Beat it, 
you bother me; ро away." I don't have that authority. 
There are many I could do. 
Dr. Many people would like to do that. 
Mr, К. Vm certain of that. I'm glad there 
can't all go and do it. I feel perhaps that Ima 


although 1 don't want to stop 
Ise I noticed. Immediat 


that power. things I wish 


are not more of us. We 
lso trying too hard to be 
doing anything that I’m 
ely after this dream 


a success noW, 
ds and 


There is something € 


doing. 
had been recorded, all my muscular tensions stopped. My han 
Then I listened to the recording of it. Now I 
es, because after 


legs stopped shaking. 
ing through it as muc 
ptoms again—the m 
were in the other room dictating so 


e corridor, and I know my emo- 


be them now. 
and about being a guinea 


h, as time elaps 
uscular tiredness. Be- 


don't think I'm liv 
me 


that I began to feel these sym 
fore I went to sleep, while you 
letters, I walked up and down through th 
tions were very mixed but 1 can't descri 

Dr. Your emotions were mixed up about me, 
pig and that you were in this web of psychological—? 


Mr. K. No, but there was à little— 
Dr. Do you think I was the beetle who was goin. 


Mr. K. No. I don't look u When t 
I enjoy, not necessarily company, ompany, à questio 
to what did I think of you and you my reaction then, 
I recall it, was that these people ar Not that these are people 


that I have to please, that I'm wor These are people that 1 
to, such as parents, these people are friends. As much as 
MT 


hom 1 work and whom I call friends. 
Dr. But still you were in this web of the experiment and of therapy! 
Mr. K. Well, this is a web of my own choosing. 
Dr. So is the web of your marriage. 


g to take you apart? 
I said at lunch time 
n arose as 
as 


king for. 


owe a debt 
some of the people with w 
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Mr. K. Yes, and I think that was chosen from lack of experience and 
lack of knowledge of people and a fear of being alone. I think if you 
listened to my record of last week— 

Dr. I don't think I've seen it transcribed as yet. 

Mr. K. Well, in one part there I said the reason I think I married 
my wife is that she was the first girl that had returned my love and 
affection, and that I married because I was afraid of losing her forever. 
If I had gone to Seattle to work as I did immediately when I got out 
of college—this was when we were married—that if I had left at the 
time without marrying her, I would not have seen her again in all prob- 
ability, and she would have been lost to me. I think this is the deep 
seated reason that I got married at that time, I was afraid of losing 
the first person who had loved me. 

Dr. You didn't want to be alone in that web anymore? 

Mr. K. It might have been that. I think I wanted to be free of that 
web. You see, when I say this other personality of mine is watching 
what I'm doing and counting to see how far I can lose my temper, this 
is the one that's up in the corner of the web, watching the people fight 
down below—that's exactly the same feeling. Actually, it’s a part of me 
up at the top, watching myself fighting with myself down below. 

Dr. Then you possibly could be the spider in the dream? 

Mr. K. We're not spiders. We're on a spider web, but we're people. 

Dr. Yes, but you also describe the spider as a praying mantis. 

Mr. K. No. I was searching for a descriptive term there. 

Dr. How do you feel now? How are your eyes? 

Mr. K. І сап see things fairly well. I still notice effects of the drug 
in my eyes. I'm feeling warm. Some of the tension has returned to my 
arms and legs—not so much. I'm still breathing rather fast, 


Dr. I think we'll modify your reaction with phenobarbital. Rest 
your eyes. 


Although the emphasis has been placed upon ego reinforcement it must 
be understood that the reinforcement is not only due to the processing by the 
unconscious of the material supplied by the drug, but also to the activity 
of the therapist. In order to emphasize the therapeutic relationships, excerpts 
from the same eight-hour experiment of K during which therapy was not 


emphasized or stressed show that ego depression can occur with the same 
dosage of 50 micrograms. 


Subject —Mr. K. LSD-25 (orally) 
August 1, 1952 50 micrograms 


Mr. K. ...1 find that I am annoyed by something. In putting these 
cards back into the box, the secretary has stacked them so that the cards 
with a similar cut on the corner have been stacked together, possibly 
two or three hundred at a time. And in going through these questions, 
I find I'm really annoyed by the fact that I've perhaps answered fifty or 


—_ = 
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‘true’ and the next fifty or one hundred ‘false’. 


one hundred in a row 
a bit to make them 


] = 
So Tm now taking the cards out and shuffling them up 
more interesting. Р 


Dr. Why were you annoyed? 
Mr. K. I don't know why I was annoyed, but I know that I was 


annoyed enough that I wanted to change them by shuffling them thorough- 
ly. This brings something to mind. You mentioned that I might resent 
authority. Of course, it might be that I resent making the same choice 
that somebody else has previously determined for a different reason. 

Dr. Did that feeling of annoyance come on you suddenly? 

Mr. K. No. When you say suddenly that involves a time sense. 
It seemed to be building up, but the building up time was short. It didn’t 
appear to be suddenly. A little while ago I was sitting in the chair and 
feeling a great lassitude. The thought came to me, to describe how it 
felt to move. If I relax and do nothing but only think about the feeling, I 
cious of myself. I feel very reluctant to do anything. 
read a magazine! I just want to sit. 
self. I think that if I had a more 


become very cons 
Reluctant to move! To think or to 


I just want to sit and be conscious of my 
comfortable chair, I would sink about four feet deep in it. Yet, at the 


same time that I had the feeling that I've just expressed, a small part of 
my mind is quite restless, and I want to read a magazine, if I could 
summon the physical energy to do it. I'm wondering how fast time is 
passing for me. Every time I take a distinct memory of everything I'm 
doing and saying and the peculiar instant that I'm living in, is very, 
I don't know. It gets rather vague. My time sense diminishes. If I try 
to figure something ten minutes back, I'll probably be only about sixty per 
cent accurate. If I try to figure something five minutes back I'm only 
ninety per cent accurate. If I try to think of something within one second 
of this particular moment, aS I did a second ago of what I will do in 
the next second, it is very real to me, and I think in the appropriate time 
sense. Whereas, if I get anything fairly away from that particular 
instant, I get very confused. If I had to do something five minutes from 
now, I don’t know if I wou g very depressed. I have a 


much lower hope for the wor 
Dr. Yet, you smiled when you 
smiled broadly. 
Mr. K. І think that a 
feeling. What does one m 
any earth-shaking change: 


You know how it is. You sometimes mà 
of disarm your 


You try to emphasize а 


ld do it. I’m feelin 
ld than generally. 


said, "I'm feeling very depressed." You 


talking I have an inferiority 
! I feel that ГЇЇ never make 
unced effect on anything. 
ke a profound statement, yet 
I don't know why 
the same 


t the same time I'm 
an's opinion matter 


statement. 
point and at 


authority now? 
I think I'm very 


I think I would go 


ward 
e moment only, 
submissive to authori ght it, but 
along with anything that any 
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One week later when Mr. K took 50 micrograms of LSD-25 orally, he 
fell asleep in the office waiting room and had a dream in which he was 
underground in a tunnel. A study of the verbatim recording of this dream 
which follows, illustrates how the process of ego reinforcement has continued 
in Mr. K, how he rapidly developed insight into his adaptive mechanisms, 
and how well he was able to understand what was happening to him under 
the influence of LSD-25, 


Subject—Mr. K. LSD-25 (orally) 
August 8, 1952 50 micrograms 


Mr. K. I had a dream. The duration of the dream was only about 
two or three minutes. 

IT SEEMED I WAS UNDERGROUND IN A TUNNEL PERHAPS SIX FEET HIGH 
AND SIX FEET IN DIAMETER. IT WAS DARK, DIRTY, AND POORLY LIGHTED. THERE 
WERE SOME PEOPLE WITH ME. THEY WERE MEN AND WE WERE BREAKING 
OUR WAY OUT OF PRISON. WE HAD JUST DRILLED A HOLE IN THE ROCK FACE 
OF THE TUNNEL WITH A HAMMER AND CHISEL, AND WE HAD JUST LOADED 
BLASTING CAPS INTO IT. WE HAD JUST FINISHED LOADING THE BLASTING CAPS 
INTO IT WHEN I HEARD YOU SAY, "ALL RIGHT, YOU CAN GO BACK TO YOUR 
ROOM NOW." 

That was the full extent of the dream. It was very short. I was stand- 
ing in the background. I wasn't actively participating in the dream. In 
other words, I hadn't been swinging the hammer. I just seemed to be 
Present. It didn't affect me whether we broke out of prison or not. I 
wasn't looking for the guards and I wasn't looking to break out. I was a 
Spectator. I wonder if I am always a spectator. I wonder if I'm a 
Spectator in watching other People do things, unless I am working alone. 
That is the only time I can work, when I am alone. I'm free associating 
now. 

Dr. That’s all right. Go right ahead. 

Mr. K. It suddenly occurred to me that whenever there are discussions 
or talks about technical matters, I prefer to listen to the opinions of 
others, I form my own opinions but I don’t voice them. I merely form 
them for my own reference. And I think that it is only under direct 
stimulus that—under a direct question, or if somebody definitely asks my 
opinion on something, well, I give it and then I have no trouble giving 
it. If I have an opinion I express it all right. I get the point over, but 
I won't do it unless I'm invited to. It's very—not rarely, but I think it's 
unnatural with me to, in a formal group, to spontaneously do anything 
by myself. Although I can remember instances where I have. I went to 
à town meeting, about a variance in a building code which I had been 
asked for by a neighbor, and I remember spontaneously getting up and 
saying what I thought about the matter in front of people. There were 
perhaps forty or fifty people who were total strangers to me. I knew no- 
body there. In general, in everyday life, in business, I will not venture 
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n opinion unless it's asked for. But this is only in formal meetings 
Я 


particularly where there are superiors present. With ту—1 find it easier 


оа — sp ee men who are working under my 

get close to them. In other words, if there 
were a superior and inferior and if I am the superior, I feel it very easy 
to break down any barriers and become very free and easy to associate 
with the men who are working for me. I suppose in this way I am 
yself with the underdog. I wonder if I am the one 
who feels discriminated against, but only in this battle between myself 
and my superiors, or myself and authority. And yet, if there is always a 
battle between myself and authority, it is never a battle between people 
working under my supervision. I'm never conscious of taking or being 
on the side of authority. I would invite some questions or leading 


remarks at this time, doctor. 
Dr. You don't need any. G 
Mr. K. I always have the feeling t 


under me; that I am working for the men that I'm 
e a foreman and anywhere between three and fifteen 


1 work. I feel that I am a buffer for 


them, between them, and ГЇЇ use the word again—authority—that I 
should protect them from changes in managerial opinions from week 
to week; that I should protect them from the worries of budgets; from 
the worries of whether we're going to run out of work or have too much 
work coming up. I feel I should always work for them and see that 
they have the proper instructions and tools and the proper safety equip- 
ment. I feel that the work should be outlined for them and yet, on the 
other hand, I know that this is seldom done for me, and I realize that it 
doesn't have to be done for me. I mean, I say it now, as a logical 
opinion; logic tells me that this work doesn't have to be done for me, but 
somehow I resent it. I have the feeling that I do more for other people 
than they do for me. I think of people under me more carefully than the 
demands that are put upon me. I feel I am more reasonable than the 


people above me. 
Dr. In the dream, you wer 
Mr. K. Oh, yes, in this dream. 
about why I was a spectator. 
Dr. You were brought up 


Mr. К. Yes, but this was а loi 
t—I’m not too sure th 


always identifying m 


o right ahead. 
hat I am working for the men 


responsible for. In 


other words, I hav 
men working for me on technica 


e underground? 


I started quite a long discussion there 


that children are to be seen and not heard. 


ng time and a lot of experiences ago. 
at that would be exerting a strong 
e. But something definitely is exerting à strong influence. 
not heard. Remember that was what 
t heard enough? So that means 
rself to life by being seen and not heard. 

g to adapt myself the other way this last week 
ing him the treatment. Now why did I put it 
t? I’ve been asking him every ques- 


I can't see tha 


influence on m 


Dr. That you should be seen and 


your boss told you, that you were no 


that you are adapting you 

Mr. K. Гуе been tryin 
and really have been giv 
that way—giving him the treatmen 
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tion that came into my mind and he seemed to like it. He liked it very 
much. He told me to take the day off. I have the feeling, though, that 
I can't stand it too long, because I know that I'm not sincere about it. 
Dr. Well, don't you think that there is an intermediate position? 
Mr. K. Yes, there must be, but at the moment I don't. I feel m 
tagonistic toward him, very antagonistic. The thing to do is not to fin 
the intermediate position, but to want to find it. I would feel satisfied 
if I did find it. I just can't believe, somehow, that being a brain picker 
as he is, and a seeker after other people's ideas, that that is the right way 
to do things. The right way to get a job done, that is, until I have 
been convinced, or have seen, or something has been proven to me that 
there is a better way of doing it—I find it very hard to camouflage 
my feelings, to operate this way. я 
Dr. It may not be the best way, but under the circumstances it may 
be one of the effective ways. It all depends on what you mean by the 
word ‘best’. | 
Mr. К. Momentarily, I mean for a matter of days, when he explains 
to me that the spreading out of information was what the laboratory 
wanted, I was convinced. I wanted to be convinced and I believed it 
and I felt it for a short time, but the old habit of working seemed to 
come back again and I can’t get on to this new area of spreading ideas 
far and thin, I guess I tend to work by taking all the ideas and concen- 


a talker and never developed the habit, 
Dr. You're doing very well now. 
Mr. K. I think a lot to myself, 

Dr. In discussing your dream 
ing up things under you. 

Mr. K. Yes, We were digging this tunnel, trying to blow our way 
out of this prison We were in. We were trying to escape; trying to get 
away from it, No! They were trying to Eet away from it. I was there. 


I seemed to be taking no active part in it. The duration of the dream 
was only three or four minutes, 


you said that your friends were blow- 


Dr. You don't think that you could have been the other people in the 
dream? 

Mr. K. No. 

Dr. Who were they? 

Mr. K. I don't know. Total strangers. I didn't know them. I hadn't 


The integrative Processes which occurred with Mr. K slowly developed 
to the point where he was able to utilize in his daily life the insight which 


5 
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he devel 
о 
idee n through these and other psychotherapeutic interviews. At 
Pree has an executive position in which he is both seen and heard, his 
y has increased more than 50 per cent, and the adaptive — are 


better than they have ever been. 


D. Discussion 
1. Transference 


D uM "irm vua bite n subjects or Patients 
a acie ps} ае ysis. Psyc бапа ytica y oriented brief ther- 
теба echnique emp! oyed by the writer. The results of the use of 
ir ides investigations with more formal psychoanalytic procedures has, in 
inii Fi, Mie provided a technique of facilitating the elimination of 
harm ocks related to the transference. Both unconscious and preconscious 
xs _ oi So sexual guilt provoking attitudes toward the therapist have 
For S so that more rapid progress in reconstructive therapy was feasible. 
40 xample, during the two hundred and fiftieth interview of Mr. L under 
Mr purs of LSD-25 taken orally, the stationary state of the analysis 
ind ауогау foadiüed by the patient's understanding his deep distrust of the 
in apist. This distrust had prevented the patient from disclosing his feel- 
gs toward the therapist, much less understanding them. 
back to your dream. Do you feel the fact that you've 


oriental tyrant. . » - 
With a smiling face. 

ou feel that my attitu 
means n 


Dr. Now, to & 
converted me into an 
Mr. L. (Interrupts) 
Dr. ... means that y 
Mr. L. Well, I know what it really 


very second, I think. That is, just now, as you 
have been wrong of me, but I was listening to you with half of my 


mind, and the other half of my mind was saying, “Now, just what the 
hell did I mean by the ‘oriental’—what is meant by the ‘oriental’,” and 
then suddenly the word ‘distrust’ came out! And there I am doing the 
very thing I condemn and hate so much in other people. I can realize 
now why the feelings are so strong, because they some way reflect or 
blanket my own feelings to а degree. Ah, now, not trusting you is also 
another way of not trusting what I or we, may find in what we uncover 
as we go along in our work, in what I say, in what you say, and so on. 
In other words, I don't fear I fear what you may uncover. Or, 
I fear what we may uncover in myself. It’s actually saying the same 
words again and again. So the classroom scene is so clearcut. I wonder 


if that’s why I asked if there's such а thing as being too clearcut. You 
eant something else, but I doubt it. It 


des are unjustified? 
ow; I didn’t until this 
were speaking, it may 


you! 


know, it was so obvious itm 
doesn't, in light of what we have been discussing, the plan, using LSD 
o know why Гуе been so anxious to use LSD. 


and so on. And yet, I'd like t 
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y a nel Р sing 
You know, if you can remember, I sort of have been hinting at using 


this for, well, for quite some time. I've been very anxious to use it. 


The foregoing excerpt is taken from 33 pages of a single spaced e 
written recording of a four hour interview under the influence of LSD-4 t 
Although the patient had previously hinted that he distrusted me, the p 
manifestation of his underlying fear of me was utilized effectively to deve! is 
insight into his homosexual fears of his father. "The details of this interview 
will be reported elsewhere, 


2. Group Theraby Possibilities in Non-Psychotic Patients А 
Many of our experiments were performed in groups of two to gc 
jects who were not Patients but were volunteers paid $20 per day. grim 
the same subjects (non-psychotic) met repeatedly, irrespective of the лей 
up to 100 micrograms, a relationship developed amongst them ren м 
apparently always led to some insight and better adaptive techniques c 
work and in community activities on the part of the subjects. It is amc 
that a basic need for Psychotherapy may have led these subjects to repeate 


A "tà ki LSD-25 
volunteer. But the problem here is not the motivation for taking 
but rather the results of taking it. 


"Wn s be- 
The production of euphoria in doses 
tween 25 


and 50 micrograms gives this dose range (preferably 25 pom 
grams, orally) unique properties (+). The therapist or group leader put 
need only catalyze the activity of the group. He may even withdraw his 
the room and permit the group to function under his control, but without " 
direct leadership. Surrogate leadership rapidly develops. It is of ae? 
that acting out of hostilities by subjects within the group does not lead a ent 
loss of their social status within the group. I believe that this is differ es 
from group responses if alcohol were the euphoriant. LSD-25 then, € 
a directing force, which through modification of the ego as discussed in d 
foregoing, results in a therapeutic process. The disadvantage in ше pm 
LSD-25 as an adjuvant is the length of the session which may require t s 
to four hours, However, with doses of 25 micrograms, no important wu 
occur for about 30 to 60 minutes, "The group leader may, therefore, 51 ae 
begin 40 to 60 minutes after the administration of the drug and discontin 
at about three-and-a-half hours after administration of the drug. Preca" 
tions have been previously described (1). 


3. Effect on Reassociation 9f Dreams (2) 
я d 
I have previously reported that earlier Concepts ang techniques of Freu 


may be amplified by the use of verbatim recordings of dreams. 


—————— P 
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The repetitive dream and its significance have been of importance in theory 
and in therapy. "The command dream following hypnosis has also been the 
subject of considerable investigation. By commanding the patient under light 
hypnosis to reassociate a dream already recorded verbatim, ego development 
Occurring during psychoanalysis may be utilized at later stages of therapy. 
The verbatim transcripts of the first dream and three subsequent reassocia- 
tions of the same dream were the basis of the previous study reported. The 
Patient is commanded to redream the dream which is repeated verbatim to 
the patient who then relates the dream as if he had dreamed it, while 
awakening from light hypnosis under which the dream was “redreamed.” 

Dream reassociation offers several advantages: (а) The patient may be 
Tegressed by the therapist at will to an earlier stage of the analysis. (5) The 
Degative transference at times may be readily investigated. (c) As ego de- 
velopment proceeds, unconscious material previously threatening to the patient 
may be more freely discussed and evaluated. 

It must be emphasized that the therapist’s notes cannot take the place of 
the verbatim technique of dream reassociation. Each word expressed by the 
Patient represents almost an infinite number of symbolic processes. ‘The in- 
troduction of a word not used by the patient will alter the process of dream 
Teassociation and contaminate the procedure by the therapist’s screened sum- 
Try of the dream. Verbatim records are of unique importance in the use 
of LSD-25 which I have employed as an adjuvant to facilitate dream re- 
association. The same dream is reassociated without and then with LSD-25, 

erbatim data of this type have been obtained and will be the subject of 
future communications. lt is my present belief that LSD-25 offers a safe 
and effective way of simultaneously producing sufficient ego depression to 
enable new unconscious material to enter consciousness, and sufficient ego 
enhancement to enable the patient to make rapid and effective use of the 
insight developed so that reconstructive processes may be expedited. 


4. Length of Time Required for Therapeutic Interviews 


The “50-minute hour” is not adequate if the therapist desires to use 
LSD-25, With therapeutic doses of LSD-25 between 25 and 50 micrograms 
it is desirable to keep the patient in the office at least five hours after the 
ingestion of the drug. The patient, knowing that there is almost limitless 
time compared with the ordinary 50-minute hour is able to face the con- 
Sequences of dealing with preconscious and unconscious material that hitherto 
Could not be readily tolerated. Several patients after four-hour LSD-25 in. 


terviews, desired planned sessions lasting two hours without LSD.25. Üt ds 
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the purpose of psychotherapy not to provoke anxiety, but rather to utilize the 
anxiety induced by psychotherapy to aid the ego to adapt to the emergence 
of preconscious and unconscious cathexes and hypercathexes. It is my belief 
that LSD-25 in the hands of the therapist who understands the nature of 
the psychopharmacologic action of the drug can organize the therapeutic 
interview to achieve this desirable goal of ego reconstruction. 


E. Summary 


1. Previous data on the nature of the ego enhancement occurring during 
the LSD-25 reaction is amplified by making a direct comparison with the 
ego depression simultaneously occurring. During the LSD-25 reaction ad- 
vantage may be taken of the integrative function of the ego if the therapist 
recognizes the presence of the processes of ego reinforcement. 

2. Although ego depression may occur during the LSD-25 reaction to 
produce a psychotic state, this state is associated primarily with doses greater 
than 50 micrograms by mouth. The nature of the ego depression is shown by 
a verbatim recording. The subject was essentially incapable of communicat- 
ing effectively with the interviewer during the height of the LSD-25 response 

3. The nature of the integrative processes during ego enhancement with 
small doses of LSD-25 (20 to 50 micrograms) is illustrated by verbatim те 
cordings. It is emphasized that during the LSD-25 reaction, the integrative 
functions of the ego often operate effectively to utilize preconscious and un- 
conscious material during therapeutic interviews lasting as long as four hours 
and covering periods of observation lasting six hours. Whether or not the 
LSD-25 reaction develops into one where ego reinforcement or one where 
ego depression is emphasized depends to a great extent upon the relationship 
of the therapist to the patient. During the same therapeutic interview the 
therapist can manipulate the nature of the responses. 

4. It is believed that LSD-25 may be utilized to more effectively mobilize 
Psychodynamic vectors during the analysis of the transference. 


5. In non-psychotic groups studied, important relationships developed 
amongst groups consisting of two to five members. These always led b 
some insight and better adaptive techniques both at work and in community 
activities on the part of the subjects who met repeatedly. This suggests 
the possible use of LSD-25 as an adjuvant to group therapy. 

6. Preliminary data are reported on the effect of LSD-25 on the re- 


association of dreams. It is stressed that verbatim recordings are a necessary 
condition for the successful utilization of dream reassociation. 
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A NOTE ON THE NORMAL PROBABILITY FUNCTION IN 
COLOR VISION* 


Department of Psycholoay, University of Stockholm 


Gésta EKMAN! 


—— 


A. INTRODUCTION AND PROBLEM 


In a previous paper (1) it was shown that five color factors were necessary 
to account for the matrix of subjective similarities between spectral colors. 
When the factor loadings were plotted against wave length, they closely re- 
sembled the curves of relative excitability of nervous elements in the retina, 
which have been obtained by Granit (2, 3). 

After the previous analysis was published, a small adjustment of two of 
the axes (R and Y) was performed, in order to eliminate a slight skewness 
of the Y curve. ‘This transformation is shown in Table 1. The orthogonal 
rotated factor matrix after this adjustment is given in Table 2. The entries 
of this table are reproduced by circles in Figure 1. 

It is the purpose of this paper to show that our five color factors may 


be adequately represented by normal curves. 


B. Firtinc Normar CURVES 


Since the entries of Table 2 are factor loadings which are not equally 
spaced along the base line, the routine procedures of fitting a normal curve 
to a frequency table are not applicable. We had to resort to à less formal 
procedure. Free-hand curves were drawn to connect the points of any 
factor on the graph, and ordinates were interpolated with intervals of five 
millimicrons. From these ordinates, and the interpolated location of the 
maximum, constants of the normal probability function were computed. 
They are given in Table 3. 

The normal curves are drawn in Figure 1. By inspection, the corre- 
spondence between theoretical curves and factor loadings may be judged as 
rather good. It should be noted that the method employed in fitting the 
curves does not provide the best possible fit. In the least squares sense, we 


ec Nis in the Editorial Office on October 15, 1955, and published immediately 
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have at hand only a conservative estimate of the fit. It may also be pointed 
out that further slight adjustments of the factor matrix would probably 
increase the agreement between theoretical and analytical data. 


TABLE 1 
ADDITIONAL TRANSFORMATION MATRIX 
Ns ° Ra 
A .985 474 
R, —17+ 985 
TABLE 2 
ADJUSTED ROTATED OnTHOGONAL FACTOR MATRIX н 
Wave length у B G = E eu 
434 JS ^ до o 091 
445 90+ .188 —.009 .006 -082 
465 385 746 —.030 023 010 
+472 34 804 00+ —.001 006 
490 109 678 364 —.036 003 
504 012 381 666 —.046 011 
537 .095 074 836 011 —.008 
515 086 —.006 810 088 =й 
584 .003 —.020 320 585 -209 
600 013 —.004. 146 792 379 
610 00+ 028 —002 525 687 
628 038 000 1069 210 883 
651 054 1927 
.008 01+ 021 
674 093 —.021 .028 —.007 330 — 
TABLE 3 
CONSTANTS ОЕ THE NoRMAL PnonaniLITY FUNCTION 
— m PR RR 
э у B G Y R 
Area (10.18) (19.22) 
Ў 8.17 16.36 7.21 
Menn 438.00 475.12 536.55 596.64 650.00 
sD 23.02 19.84 35.63 1945 e 


has been tested in another way as well. A similarity 
uted from the factor matrix of Table 2. It has bee? 


ee . E B я i : 
mpirical similarity matrix, and the correlation wr 


ure l. Again the agreement is 


aS compared with 1-99 in the former case. 


чам 
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C. CowcLvusioNs 

In view of the above considerations it may be stated that our five color 
factors are fairly well represented by normal curves. 

'This statement has some interesting implications. Any one of the five 
color factors is a function of wave length, 

yi = (А), 
and the color (hue) is a function of the ordinates at the spectral point, repre- 
Senting an experience vector in the five-dimensional subjective space, 
С = ф(у Ys ++ + У). 
Hence, in principle, the color is a function of wave length, 


С = u(A). 
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The constants of this function 
and nervous system 
visible light into 
tative. These c 
than our present 
ments, 


may be considered attributes of the sensory 
which transforms the unidimensional wave length of 
a multidimensional variation which is experienced as quali- 


Oonstants are to be determined with much more accuracy 


estimates which are, so far, based only on preliminary experi- 
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THE INFLUENCE OF AUDITORY STIMULATION ON ANISEI- 
KONIC PERCEPTION: 1. A PRELIMINARY STUDY*! 


The Menninger Foundation 


James E. SIMPSON” 


A. RATIONALE 


The rationale of this preliminary investigation of the influences of pleas- 
ant and unpleasant sounds on aniseikonic perception stems from several areas 
of research. Murphy and others have been long concerned with autistic 
effects in perception and, more specifically, with the róle of positive and nega- 
tive affect in perceptual learning (3, 4, 5). For example, in figure-ground 
studies with adult Ss the perceptual dominance of the stimuli associated with 
Pleasant affect and the subordination of those associated with unpleasant 
affect have been variously demonstrated in several laboratories (8, 10, 11). 
The possibility that autistic effects could be experimentally controlled in 
natural and more complex visual fields—a global area like a room rather than 
a fractional area usually employed in figure-ground experiments—was viewed 
as а question of the influences of affect on perception in everyday life situa- 
tions. Observations of ourselves and others commonly indicate the everyday 
Occurrence of the influence of affect on perception of complex visual stimuli; 
Indeed, a disputed touchdown, ап earthy Broadway play, or a political leader 
are rarely perceived without affective influences. These kinds of stimulus 
fields are perhaps too complex for laboratory control, but some of the posi- 
tive and negative components of affect are identifiable and the autistic per- 
ceptions can be predicted and verified (6). Similarly, a simple autism theory 
model would predict the perceptual motions in the directions of the positive 
and negative affective values of experimental stimulus fields. For example, 
if two identical rooms are seen by Ss under identical conditions except that 
Room P is experienced with pleasant affect and Room UP with unpleasant 


~ 
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affect, the autism theory model would predict subsequent positive approach 
or acceptance behavior to Room P and negative resistance or rejection be- 
havior to Room UP. In the specific hypotheses detailed in Section C be- 
low, the positive accepting perceptual responses to Room P and the negative 
resisting perceptual responses to Room UP are primarily described in terms 
of the decrease in the time barrier (reaction time) for the perception of the 
pleasant-associated visual field compared to the time barrier for the percep- 
tion of the unpleasant-associated visual field. 


B. ExPERIMENTAL VEHICLE 

To test this mutability of human perception to such simple affective asso- 
ciations, aniseikonic lenses were selected as the experimental vehicle because 
this device provides a visual experience that is relatively unrelated to previous 
experience and is unique for each S—as Ames said, "It must be emphasized 
here that the nature of the phenomena [aniseikonic distortion] . . . i.e, the 
way things look, can be thoroughly appreciated only if the individual actually 
experiences them (l.p. S38" The research of Ames, Cantril, and asso- 
ciates has shown the wide variations of aniseikonic perception in individuals 
and, more strikingly, in different visual fields (1, 2, 9, 12). It seems that 
the mutability of the aniseikonic effects is dependent on subtle psychological 
variables as well as physical attributes of the perception matrix. „For exam- 
ples, a normal room will not “distort” as much as the unstructured "Leaf 
Room" (all surfaces leaf-covered ) (7, p. 54, Figure 14.3) ; still water will 
not tilt but the adjacent flat lawn will. Of the latter example, Ames 
States: “An explanation of this phenomenon must be based on the fact that 
O knows from Past experience that grass surfaces can be inclined but that 
the surfaces of bodies of water are always horizontal (1, p. 349)." In the 
former example of normal room vs. leaf room the aniseikonic effects seem to 
be mainly determined by the physical Structure of the visual field. The 
normal room provides many monocular cues which tend to dominate the 
Perception and resist aniseikonic distortion, whereas the binocular disparity 
built into the aniseikonic spectacles comes into dominance in the leaf room 
where monocular cues are minimal. So if the optical structure of the aniset- 
konic lenses and the binocular-monocular cues in the visual field were to be 
experimentally controlled, this mutability could be channeled to test the 
Psychological, rather than the physical, factors in aniscikonic perception. 


C. HYPOTHESES 


. ; э 

to be tested were the roles of affect in chang 

: : ee 
т, in less general terms, the influences of plea 


| The Psychological factors 
Ing aniseikonic Perception, o 
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ant vs. unpleasant auditory stimuli on the aniseikonic effects of distortion 
A reaction time. The specific primary hypothesis: the reaction time for 
Fig effect experienced with the pleasant music will subsequently 

| elative to the reaction time for the distortion effect previously ex- 
Perienced with the unpleasant noise. Stated another way, distorted reality 
associated with the pleasant will be accepted more quickly than distorted 
шр associated with the unpleasant. 

The secondary hypothesis describes the possibility that the accepting 
and resisting of the aniseikonic effects associated with pleasant and unpleas- 
"ridi expressed in the magnitude of the distortion (as measured 
ih ни i slant of the backwall). The specific secondary hypothesi t 
Be Sac si distortion previously experienced with the pleasant music will 

v increase relative to the distortion previously experienced with 


the unpleasant noise. 


D. EXPERIMENTAL EQUIPMENT AND DESIGN 
1. “The Straw Room” 


Nds free play of both monocular and binocular cues the experimen- 
(7,1 n was constructed as a balance between the unstructured Leaf Room 
Site sn and a structured normal room. The “Straw Room” has loosely- 
та : ee on the floor, not unlike the leaf-room, and black broadcloth 
& eic hn irregularly draped on the walls and ceiling. In the middle-rear 
ий: raw floor a draped selsyn motor with an irregularly wrinkled paper 
middle uu is synchronized to a selsyn control on $$ desk-chair at the 
ide яш of the open end of the straw room and to a selsyn dial indicator be- 

et Е Thus $, after verbally reporting the 


lectric timer on £’s table. 
te with the selsyn control the 


n ie the distortion effect, can indicate n cont 
fidis © slant of the backwall that he perceives via the aniseikonic spec- 
timer: a e in seconds indicated by the electric 
А ated on the selsyn dial. An elec- 
an electric buzzer for the unpleas- 


E records the reaction tim 
tric ea ше degrees of distortion indic 
ant nois tegeagn for the pleasant music and 4 | 

se are behind and to either side of S's desk-chair. 


Я 2. The Right and Left Lenses 
di s ducibus lenses used in the Straw Room induce lateral distortion 
meridians ty or left side of the visual field by magnification of the horizontal 
side "i " Fong lens of the spectacles with the other lens neutral (right- 
right ® а distortion is induced by simply turning the spectacles over, 

eft) (1, pp. 337-338, Figure 1, C& D; 7; 9). The two main 
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aniseikonic effects are: i More lens 
side of the backwall of the room; €g., with the “Right Lens" (rig 


$ E А x nel curs between 
in full magnitude, In this straw room considerable variation occurs Fi 
: re NAE ects 
Ss for these two main effects as well as for the other aniseikonic e 
markedly tilting floor and slanting sidewalls and ceiling. 
; 


3. Experimental Design: Independent Variables in Three Pairs 


. " " 28 secre- 
A factorial design was employed for the repeated measures of 


tarial students divided into four groups of seven girls; i.e., each of the sev e 
Ss in any one group was trained and tested with the same a 
the six independent Paired variables, These independent variables are: ight 
Affect: pleasant music vs. unpleasant noise: M vs. М. (b) Lenses: ж) 
Spectacles (backwall slants back on right side) vs. left spectacles — 
slants back on left side): R vs. L. (c) Stimulus-Order: also only two E 
sibilities; either S is presented with music first and noise second or vice lcm 
Ist vs. 2nd. The four Possible combinations of these. independent (nii 
variables are the four Order sequences (using the above symbols) : Order ] 
RMLN; Order П, LNRM; Order III, LMRN; Order IV, RNLM. 


е 7 ; istortion 
4. Measurement of the Dependent Variables: Reaction Time and Disto 


The Ss were not aware of the purpose of the experiment and believed it à 
Proficiency test, Each § was told: 
under different conditions.” 
constant music and five train 
same number of testing trials 


“This is a test to measure your men 
These conditions were five training trials s 
ing trials with constant noise followed by We 
in silence with S wearing the spectacles in к 
Same order as in the training trials; i.e., the experimental routine мера 
“аса” Sequence. Тһе separate scorings of the seconds of reaction Н = 
and of the degrees of distortion were made by the subtractive metho Ех 
indi £e change between training and testirig trials with " 
h music as against the change with the opposite lens 

associated with noise, The differential Change in reaction time E 
with music vs, that with noise is designated as "reaction time shift" and cen 
larly for the change in degrees of distortion, "distortion shift." In Pus 
^ reaction time shift that was positive (i.e., supports the hypothesis) occurre 
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When S's reaction time for music-associated distortion decreased relative to 
the reaction time for noise-associated distortion; similarly, a positive dis- 
tortion shift occurred when the degrees of distortion perceived in associa- 
tion with music increased relative to the degrees of distortion associated with 
Noise, 


5. Assessment of the Intervening Variable: Affective Potency of the 
Auditory Stimuli 


The affective responses to the music and to the noise were assessed for each 
$ in a post-test interview. The intensity and duration of the pleasantness 
of the music and of the unpleasantness of the noise were rated separately by 
E for each § and then ranked for magnitude of induced affect. The mean 
rank of the noise and music rankings gives an index of the affective potency 
of the auditory stimuli for each S. "The ratings made by E were based 


mainly on the interview report of each $, but S’s spontaneous evaluations 


Verbalized during the training trials were also considered. 


E. RESULTS AND CONCLUSIONS 


The over-all results show that 25 of the 28 Ss gave a positive reaction time 
shift and/or a positive distortion shift; ie., they gave support to the primary 
hypothesis of reaction time shift and/or the secondary hypothesis of distor- 
tion shift. Further, 9 Ss gave positive results for both reaction time and 
distortion shifts, and no Ss gave negative results for both shifts. Although 
this combination of the reaction time results and the distortion results show 
the general trend to be positive, these two separate measures of the anisei- 
konic effects were analyzed separately as appropriate to primary and sec- 


9ndary hypotheses. i 
eaction time shift—that distortion experi- 


The primary hypothesis of r 
enced with pleasant affect will be accepted more quickly than distortion 


experienced with unpleasant affect—was supported by the reaction time data. 
There were 17 Ss who gave positive reaction time shifts, 7 Ss gave negative 
shifts, and 4 Ss gave neutral shifts. These results are not without statisti- 
Cal significance (chi-square: 4.17; Р: < .05). The secondary hypothesis 
of dimertion shift was not supported by, the results (17 Ss positive; 11 8 
negative). The complex data of this experiment cannot be clearly analyzed 
because the confounded factorial design does not allow for separation of the 
counterbalanced paired variables; eg, P tests of the distortion data for 


Music x Noise and First X Second stimulus-order are equally significant 
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(means of 19 & 5; p: « .03) but for perfectly. confounded, unseparated 
effects. Also, the reaction time data per se present difficulties: (a) the 
extreme individual differences (e.g., means of Ss range from 0 seconds to 
282 seconds; training to test changes range from per cent to 7,068 per cent) 
and (5) three of the four Ss who gave neutral reaction time shifts showed 
Zero seconds reaction time throughout the training and test trials so probably 
should not have been included jn the sample. Further complexity is found 
in the interrelations with the intervening variable, the affective potency of 
the auditory stimulation, This measure of the degree of affective response to 
the pleasant music and the unpleasant noise (as ranked by А according to post- 
test interviewing of each 5) is apparently unrelated to order of presentation 
of the music and noise (CR 1.01; P: .31, two-tailed) but appears to be 
differentially related to reaction time and distortion shifts. For example, the 
9 Ss of lowest rank for degree of affective response were among the highest 
fcr reaction time shift (8 positive; none negative; one neutral) and among 
the lowest for distortion shift (3 Positive; 6 negative). Further, the н v 
of highest rank for degree of affective response showed opposite shifts: 
lowest for reaction time shift (3 positive: 5 negative; one neutral) and 
highest for distortion shift (7 positive: 2 negative). The data of this pre- 
liminary experiment indicate differential mutability of aniseikonic percep- 
tion to pleasant and unpleasant affective influences. However, because the 
confounded factorial design employed does not allow for separation of Lo 
interesting interrelations of the delicate aniseikonic effects of reaction ane 
and distortion and the degree of affective responses, further experimentation 
of less complex design is indicated and so planned. 

The planned experiment will exclude the confounding of variables by 
using only one stimulus with only one kind of aniseikonic spectacles for each 
of three groups of Ss in three series of trials, For the two experimental 
groups the first series will be silent pre-training trials for base-line data; 
the second series will be stimulus-training trials (with music for one grouP 
and noise for the other) for stimulus-response data; and the third series 
will be silent testing trials for Perceptual learning data. The third grouP 
Will have three series of silent trials—without the experimental variables 
of pleasant or unpleasant sounds—for control data. This simple design 
points more directly toward the influence of induced affect on perception 
but without the contrasting of the pleasant and unpleasant for each S as 
in the preliminary experiment; so the differential responses will not be meas- 
ured in the proposed experiment and must await another experiment. 


JAMES E. SIMPSON 


F. SUMMARY 


By testing 28 young women who were given a pseudo-test of proficiency in- 


adjusting a selsyn-controlled measuring-arm while wearing aniseikonic spec- 
tacles, the training vs. test changes in reaction time and degrees of distor- 
tion that occurred in association with pleasant music and unpleasant noise 
Were obtained. The reaction time data show that generally the aniseikonic 
distortion previously experienced with pleasant music was more quickly per- 


eved than the distortion previously experienced with unpleasant noise. B м 


9 . H WE . . 
econdary measures of the amount of distortion are not statistically signi 


cant in showing differential aniseikonic responses to the pleasant and un- 
Pleasant sounds. Because the confounded factorial design employed in this 
Preliminary experiment does not allow separation of the interrelations of. 
the delicate aniseikonic effects and the degree of affective influences, fur- 
ther experimentation of less complex design is indicated and so planned. 
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THE EFFECT OF INCREASED TRIALS ON THE STABILITY 
OF THE PGR IN AN AVOIDANCE SITUATION* 


S. Novak, D. Moriarty, М. KoLTUV, AND L. WELCH 


Department of Psychiatry, Cornell University Medical College, and the 
Payne Whitney Psychiatric Clinic, New York Hospital 
A. INTRODUCTION 
В In а previous study (1), two groups were tested in a mock reaction time 
Situation in which one group could avoid a threatened horn blast. The 
Psychogalyanic responses were measured at various points in the procedure, 
the only significant differences being the greater mean PGRs of the Avoid- 


a ies les à 
nce Group to the differential instructions. 


The purpose of the present study is to 1 
the number of trials preceding the differential instructions on the psycho- 


galvanic reactivity of both groups. 


nvestigate the effect of varying 


B. SUBJECTS 


' The subjects included 87 college students, 77 females and 10 males, divided 
mto six groups: Group Ia, the three-trial Avoidance group (N = 15); 
Group Ib, the three-trial Non-avoidance group (N = 12); Group Ila, the 
ine-trial Avoidance group (N = 15) ; Group IIb, the nine-trial Non-avoid- 
ince group (N — 15); Group Ша, the 15-trial Avoidance group (N = 


15); Group Illb, the 15-trial Non-avoidance group (N = 15). Groups 
* and Ib were the original groups cited in the previous study (1X 


C. APPARATUS 


Mock reaction time apparatus consisted of a depressable microswitch lever 
attached to the armrest of a chai: — . which subjects were seated. A Klaxon 


а г : 
Automobile horn which was neve: sounded was conspicuously placed two 


Set to the left of the testing chair. The subject faced a ground glass screen 

^t a distance of five feet. From the adjacent control room, the examiner 

Controlled a green signal light (25 watts) and could also instruct the sub- 

Ject by means of an intercommunication system. 

"e instrument used to record the PGR was a Fordham two-stage DC 
ler in series with an Esterline-Angus graphic ammeter which provided 

Шеке aa 
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a permanent record. ‘Thirty-two mm. bakelite cup electrodes, 3% of an 
inch in height, filled with Cambridge electrode jelly, were used. 


D. PROCEDURE 


All of the subjects were prepared for testing in the same manner. Palms 
were cleansed with acetone and rubbed briskly for one minute with electrode 
Jelly and a tongue depressor. Jelly was then wiped off and jelly-filled gn 
strapped to the palms. The subject remained in this "soak" condition for 
10 minutes. Then the examiner demonstrated the operation of the reac- 
tion time lever, making certain that the subject noticed the horn. All fur- 
ther instructions were given over the loudspeaker from the control room. 
Initial instructions given to all subjects were as follows: 


This is a simple reaction time test. The main purpose is to record your 
reaction time. In a few minutes you will see a green light flash behind 
the ground glass window in front of you. This signals the start of the 
test. About 10 seconds after this the light will re-appear. Press the lever 
with your index finger as soon as you see this second flash of light. 


In Groups Ia and Ib, three trials were given after the initial instructions; 
Trials 2 and 3 were preceded by the examiner saying: "we will now Man 
the same procedure once again." In Groups IIa and IIb, nine trials Myers 
given after the initial instructions, each of which was preceded by the same 
Statement by the examiner. Groups IIIa and IIIb received 15 trials afte? 
the initial instructions which were also given in the same manner. After de 
appropriate number of preliminary trials, the critical or differential instruc- 
tions were presented as follows: 

To Groups Ia, IIa, and IIIa—' The Avoid 


ance Groups: 

We are going to repeat the same procedure. Watch for the starting 
signal. However, from the variation 
are able to respond faster than you 
*nough, the auto horn to your left wil 


ing it by reacting at the required sp 
as you can. 


in your reaction time we know you 
are doing. If you don't press fast 
l be sounded. You can escape hear- 
eed. Remember! React just as fast 


To Groups Ib, IIb, and IIIb— The Non 


We are Eoing to re 
signal. However, fro 


-Avoidance Groups: 


green light, 


One further trial was given to each group following these instructions 


; 
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Of course, reaction time was never measured nor was the horn threat ever 
carried out. 
E. RESULTS AND Discussion 


РСК» of all groups were compared and tested. for the significance of any 
differences. Individual PGRs were computed in terms of the magnitude of 
the difference between each subject's resistance level prior to the critical 
instructions and the peak of his PGR after the presentation of these in- 
structions, This difference was expressed in ohms and means for each 
group were obtained (Table 1). From the three-trial Avoidance group a 
mean of 902.00 ohms was obtained, and from the three-trial Non-avoidance 
group a mean of 273.33 ohms, the difference being significant at the 01 


TABLE 1 

MEAN PGRs то THE DIFFERENTIAL INSTRUCTIONS - 
— І 1 (3 trials) TI (9 trials) II (15 trials) 
The "a" Groups | ni 
т Yoidance) 902.00 ohms 940.66 ohms 922.00 ohms 

ne "b" Groups 

p; Non-Avoidance) 273.33 ohms 523.33 ohms 901.33 ohms 
gi erence 628.67 ohms 317.33 ohms 20.67 ohms 
“Bnificance 101 025 ie 


level as Previously reported (1). The nine-trial Avoidance group gave a 
Mean PGR of 940.66 ohms and the nine-trial Non-avoidance group a mean 
of 523.33 ohms, the difference being significant at the .025 level. The 
'S-trial Avoidance group gave a mean PGR of 922.00 ohms and the 15-trial 
Non-avoidance group a mean of 901.33 ohms. the difference not being sig- 
nificant, 

As is shown in Table 1, the psychogalvanic reactivity of the Avoidance 
groups remained constant in magnitude despite the number of trials used. 
in Stability, we believe, may be explained in terms of the rationale given 
Pis Previous study; namely, the immediate autonomic alerting for ШЕ 
ts V tiii of trauma. The decreasing difference between the mean PGRs 
the m threes, nine-, and 15-trial differential instructions is a function of 
um E reactivity of the Non-avoidance groups, and may reflect atti- 
trial al changes occurring as the experiment progress Subjects in the 15- 
tion beg: questioned after testing, reported feelings of diminished atten- 
to тех Extreme boredom. It might well be that these mental states served 
Pe nan: significantly the reactivity of the Non-avoidance group as the 

Т of trials was increased by progressively increasing the stimulus value 


of the N 


on-avoidance instructions. 
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F. SUMMARY AND CONCLUSIONS 

Eighty-seven subjects were divided into six groups as follows: ‘The three- 
trial Avoidance group (N = 15); the three-trial Non-avoidance group 
(N = 12); the nine-trial Avoidance group (N = 15); the nine-trial Non- 
avoidance group (N = 15); the 15-trial Avoidance group (N = 15); and 
the 15-trial Non-avoidance group (N = 15). After the appropriate num- 
ber of trials, differential instructions were given informing the Avoidance 
groups that by quicker reactions an aversive auditory stimulus (Klaxon 
horn) could be avoided. The Non-avoidance groups were told that they 
would hear the horn on the next trial. Mean PGRs to the differential in- 
structions were obtained for all groups. 

The reactivity of the Avoidance groups remained stable: however, the 
reactivity of the Non-avoidance groups increased as the number of trials 
Prior to the differential instructions increased, the difference thereby de- 
creasing. At three trials the difference was significant at the .01 level. At 
nine trials the significance diminished to .025 and no significance was found 
between the 15-trial groups. It appears that the reactivity of subjects 10 
the Non-avoidance situation is at least in part a function of the number of 
trials which precede the critical instructions. 
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EFFECTS OF ESTHETIC SURROUNDINGS: I. INITIAL 
EFFECTS OF THREE ESTHETIC CONDITIONS 
UPON PERCEIVING “ENERGY” AND 
"WELL-BEING" IN FACES*' 


Department of Psychology, Brandeis University 


A. H. Maslow AND N. L. MINTZ 


A. THE PROBLEM 


Esthetically sensitive individuals together with city planners, art edu- 
cators, and related workers have long been intuitively aware of the effects 
of esthetic surroundings. Yet as far as we know there have been no ex- 
Perimental studies published on the effects of beautiful and ugly environ- 
ments upon people. Surveys of the experimental esthetics (1, 3), color 
(12), and art (5) literature show research to be centered on “formal” prop- 
erties of rhythm, style, color, line, etc., color preference and personality 


studies, color-concept matching experiments, and projective technique and 


art therapy work. We have found research on the effects of music (9, 16, 
17) and color (2, 4, 6, 7, 10, 11, 13, 14, 15, 18) to be focused on the be- 
havioral consequences of different melodic styles or hues per se, but not on 
music or color as part of the complex esthetic environment. The present 


e 1 Mall H . 
‚ CXperiment was undertaken as an initial step in studying the effects of beauty 


and ugliness upon people. It tested the short-term effects of three visual- 
e ; rad P 
Sthetic conditions: “beautiful,” "average," and “ugly” rooms. 


B. METHOD 


| Three rooms were used. The "beautiful" room (BR) impressed people 
as "attractive," “pretty,” “comfortable,” “pleasant.” It was 11’ x 14’ x 10’ 


and had two large windows, beige-colored walls, an indirect overhead light, 


a SIS : Ё 3 
nd furnishings to give the impression of an attractive, comfortable study. 


inii d included a soft armchair, a mahogany desk and chair combina- 
li С . 
9n, two straight-backed chairs, a small table, a wooden bookcase, a large 


avajo rug, drapes for the windows, paintings on the walls, and some sculp- 
жоосуз 
* z 
Received in the Editorial Office on November 4, 1955, and published immediately 
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ture and art objects on the desk and table. These were all chosen to har- 
monize as pleasantly as possible with the beige walls? The "ugly" гов 
(UR) evoked comments of “horrible,” "disgusting," "ugly," “repulsive. 

It was 7' x 12’ x 10' and had two half-windows, battleship-gray walls, an 
overhead bulb with a dirty, torn, ill-fitting lampshade, and “furnishings to 
give the impression of a janitor's storeroom in disheveled condition. There 
Were two straight-backed chairs, a small table, tin cans for ashtrays, and 
dirty, torn window shades, Near the bare walls on three sides were such 
things as pails, brooms, mops, cardboard boxes, dirty-looking trash cans, " 
bed-spring and uncovered mattress, and assorted refuse. The room was 
neither swept nor dusted and the ashtrays were not emptied. The “aver- 
age" room (ÆR) was a professor's office 15’ x 17’ x 10’, with three want 
dows, battleship-gray walls, and an indirect overhead light. Furnishings 
included two mahogany desk and chair combinations, two straight-backed 
chairs, a metal bookcase, window shades, a metal filing cabinet, and a 
cot with a pleasant-looking green bedspread. It gave the appearance of a 
clean, neat, “worked-in” office in no way outstanding enough to elicit any 
comments. To help restrict room differences to the visual mode, the experi- 
ment was done in the evening when the building was quiet; the &’s chair 
in the three rooms was of the same type; the rooms were well-lit (though 
UR had direct, harsh light) ; and the windows were always open, prevent- 
ing the dust and dirt in UR from developing a musty odor. 


«оь х эһ 
FIGURE 1 
SAMPLES oF THE NEGATIVE-PRINT РНОТОСКАРНЅ (Reduced 75 per cent) 


A Six-point, two dimension rating scale was used to test the effects of the 
conditions upon an $% judgment of 10 negative-print photographs (see Fig- 
ше 1). The dimensions to be rated were "energy" and "well-being" dar 
each photograph, The rating scale thus had 10 judgments per dimension, 
each judgment with a weight of from 1-6, Summing the dimensions sepa- 


"We wish to thank В. Maslow for her assistance in this. 
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rately would give two total scores, each having a possible range of from 
10-60. ‘These totals were averaged, giving an average "energy" and "well- 
being" score for each S. This average score could likewise range between 
10 and 60. The 10 photographs were arranged alternately male and female, 
With two dummy extras? preceding and following this series. Duplicate 
Series were used for the three rooms. 

As each S8 was met by the interviewer (NLM), he was told approxi- 
mately the following: 

We are conducting an experiment on facial stereotypy. You are familiar 
with Shakespeare's Cassius who had a lean and hungry look; this is an 
example of facial stereotypy. There cannot be any right or wrong 
answers as we are interested in the impressions faces give you. 


At this point Kóhler's expressive-line figures (8, p. 225) were demon- 
strated. 


In just the same way as these lines appeared to have particular 
we think faces will have certain trait charac- 


concept characteristics, 
like this sample. By 


teristics. You are going to хее negative prints 
negative printing, and dressing the people in this unusual fashion, we 
minimized hairline, clothing, and expression and emphasized bone struc- 
ture and shape. We want you to give your impressions of these faces, 
similar to the way you gave impressions of the lines shown previously. 


The BR and UR Ss were sent to their respective rooms to be tested by a 
Mive examiner who also thought the experiment was on facial stereotypy. 
The interviewer brought the AR Ss to their room and tested them. This 
elaborate prelude served two purposes. lt insured the naivete of the Ss and 
‘xaminers (just one 5 guessed the purpose, and then only when thinking 
about the test a few days later), and it helped to reduce tension. 
eiue: of visual-esthetic environment should emphasize spontaneity and 
ARIS ality or else task orientation or test anxiety may reduce the effects. 
Cc ie demonstrated in a pilot study of similar design to this one,* which 

to show significant differences between conditions in part due to the 

5 anxiety and task orientation; they hardly looked away from the test 


Iso ‚ 
im terial. Therefore, as each S entered the room the examiner was called 
| © on some pretext. "The § was left in the room for two minutes, al- 


owi : : ч й 
: ing him to “soak” in the visual field. When the examiner returned 
ples КАЧ the S in a rambling discussion of "fatigue energy" and “dis- 
as 5 ? : : : 
Ure/we]l-being" with the intention of getting the S to name the moods 


Sees 
Зу 
owe for purposes to be discussed in another paper. 

ucted by B. Maslow апа A. H. Maslow. 
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i instead of 

just discussed. By allowing the $ to choose his own concepts isi ds 

i ji i i 4 ү reater E 

being given our concepts for the dimensions, we felt there was g T re 
lihood of achieving a common semantic process among the Ss. Ss 


irri cami then 
the 8 chose “weary/zestful” and "irritable/content," the examiner 
continued : 


Now I would like you to tell me if this first face looks slightly, rather, 


s for 
or very weary, or slightly, rather, or very zestful. Then do the same 
“irritable/content.” 


This was done for each of the 10 faces plus the four dummy extras. pes 
S was encouraged to give any other impressions, and task-interrupting, d'a 
conversation initiated by the examiner kept the atmosphere informal. - 
Scores were marked on a scoresheet by the examiner. The $ was in t 


ч те ; spent in 
room with the examiner at least 10 minutes additional to the time spe 
the room alone. 


Twenty-six male and 16 female undergraduate Brandeis University e 
dents volunteered for this experiment. They were recruited at large se 
simply told that we wanted them for "a study in faces and traits.” Sixte 
were for the BR group, 16 for the UR group, and 10 for the dR er 
There were an even number of males and females in BR and UR, only mun 
in ÆR. A naive male and a naive female were hired to examine the 
and UR Ss; one of the authors (NLM) examined the AR group. " 

The following controls were used with the BR and UR groups. Eac 
experimenter tested eight Ss in the BR group and eight in the UR qe 
four of which were of one sex and four of the other. Half of the Ss i dum 
group were asked to rate “energy” first and half to rate "well-being" in 
After these groups were tested, the ÆR group was added to give additiona 


: . z a + rols 
information. Analysis of the BR and UR groups indicated these cont 
would be unnecessary,” so all AR 


and asked to rate "energy" first. 
Our hypotheses were th 
be higher (more 
age” or “ugly” 
(ess “energy” 


caminer, 
Ss were males, tested by a male exam 


. E uld 
at scores obtained in the “beautiful” room Е 
"energy" and "well-being") than those in either the hs ne 
5 ov 
rooms, and that scores in the “ugly” room would be 


К $ " or 
and "well-being") than those in either the "average 
"beautiful" rooms, 


-e 


5A four-way classification anal 
experimenters, sexes, and ratin 
different, but those 
four variables inter 


ms, 
ysis of variance was done on BR and UR He e y 
g order. The scores for rooms were sen Аа the 
for experimenters, sexes, and rating order were not, nor 
act significantly. 


с о 
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C. RESULTS 


T ER А : " Ы 
able 1 gives the results of an analysis of variance on the differences in 
The scores for the three rooms were 
Since the variances were 


a significant difference in 


the Scores obtained in the three rooms. 
significantly different, as shown by the F ratio. 
n oe heterogeneous, the F indicates 
8 eans. Table 2 shows these differences. The average ratings for 
үү а and "well-being" in BR were significantly higher (beyond the 
жүз, Чап ratings in UR, and significantly higher (beyond the .05 

than ratings in ÆR. The average ratings !n AR were higher, but 


not signi ra: 
t significantly so, than ratings in UR. 
TABLE 1 


DIFFERENCES IN SCORES OBTAINED FOR THREE Room Coxpitions Bas 
AVERAGE SCORE FOR EACH OF 42 Ss 


ED ON AN 


==. 
S " ү è 
urce of variation df Variance estimate F $ 
Ве m = 
ееп rooms 2 151.25 6.49 <01 
in 
Tou] "091% 39 23.63 
TABLE 2 
DIFFERENCES BETWEEN THE MEANS OF SCORES IN THREE Room CONDITIONS 
R Compared Mean 
Bond Mean to room difference i* 2 
Fe 31.81 AR 249 1.12 <.30 
BR 34.00 BR 3.99 2.04 <.05 
37.99 UR 6.18 3.54 Ex <.001 
Stange Within rooms variance estimate of Table 1 was used as the estimate of the 
saod error of the difference. . 
the ¢ was entered as a CR in the 


Normal с the standard error was based on 39 df, 
Probability table. 


would indicate the S generally rated 
while one above 35 would indi- 
and “well-being,” Table 2 


Si 
the ig an average score below 35 
faces as “fatigued” and “displeased,” 


Cate s 
indi the S rated the faces as having "energy" 
. Cates а second result. It can be seen that the mean for the UR group 


IS wre: 
ce the “fatigued” and “displeased” range; the mean for 4R at the 
Per limit of the “fatigued” and “displeased” range; and the mean for the 
group within the “energy” and “well-being” range. 


cM 
6 
A 
and « rho based on the 42 Ss for the separate 


of 79 ‘spleasure/ well-being") showed the dimens 
' Significant beyond the .001 level. 


dimension totals (*fatigue/energy" 
ions to have a positive correlation 


bo 
Un 
II 
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D. Discussion 


vin 
We may summarize the results as follows. The Ss in a9; ее 
room gave significantly higher ratings (more "energy pe ш € 
than Ss in either the "avcrage" or "ugly" rooms. Ара, Ati : paene 
the scores in the "beautiful" room fell in the i energy an р" and “dis- 
range, the means for the other two groups fell in the ма mil а o 
pleased" range, indicating a qualitative difference in the group pones ed in 
can be rather confident that the difference between the scores p "i 
BR and UR is reliable. While the scores in AR are significantly me 
than those in BR and somewhat higher than those in UR img: eia 
are in the expected order), we cannot be as confident of where, а of 
BR and UR, the AR group is placed. Recognizing the situational Sad s 
our definitions of beauty, average and ugly, there still are алате а. m 
cations if our research would continue to find the effects of AYGITEE ather 
roundings to lie closer to those of "ugly" than to those of "beauty, i" " 
than finding that effects of "average" lie midway between the tw p" 
closer to "beauty." This, of course, would have immediate relevance 
professors and their offices. а —1 
While many questions remain to be answered by research now in de Wade 
certain points may be noted at the present time. We may begin by eec 
ing the possibility that differences between groups resulted. from Еа 
cr a "róle-playing" attitude assumed by the examiners or the 85. In Kee 
interviewing of the examiners after each day's testing, and each $ А 
ing tested, assured us that the examiners and Ss continued to be yc 
of the experimental purpose. The controls for noise, odor, time О ue 
type of seating, examiners, etc., make us rather confident that the potent f 
tor lay in the visual-esthetic qualities of the three rooms. 8, йе 
Regarding the effects obtained, a number of problems come to mind, Um 
of which will be treated in later papers. Were these merely Po 
effects; would the Ss adapt to the rooms with time and negate the не 
differences obtained? How many individuals in each group жее айе edie 
by the conditions? Were the Ss affected by the rooms per se? The pe d 
bility also exists that the results could have been obtained via the pci 
conditions upon the examiners. This, of course, would not change the ate 
jor implication of the findings; it would shift the emphasis from the ro га 
having a short-term effect directly upon the Ss to their having a pn 
effect upon the examiners, which sufficiently affected the interpersonal Te 


pe 
A ; А 5 scores 17 
tions between examiner and S so as to cause differences in group sc 

spective of which examiner was present. 
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In considering what may be the "potent" visual-esthetic aspects of the 
жш, we may tentatively exclude аз crucial in themselves the differences 
omy nie sizes, and neatness, orderliness, or cleanliness. _ Although UR 
di рем jw est, dR was the largest; although UR was dirty and messy, 
in нб сап and neat. Both UR and 4 R had gray walls and cold colors 

ast to beige walls and warm colors in BR. While this may be im- 
ur = understanding the difference between BR and AR scores, by it- 
UR з not explain the possibly genuine difference between AR and 
i тен At present the most reasonable conclusion appears to be that 
КЫ ese aspects were operating to produce these esthetically different- 
гэн dii rooms, which in the case of beautiful and ugly resulted in 
brin erences between Ss ratings of the "energy and "well-being" ot 

E. SuMMARY 


n experiment was conducted as an initial step їп studying the effects 


of e а А : n 
a surroundings upon people. Three visual-esthetic conditions were 
i In each room, subjects 


beautiful," "average," and "ugly" rooms. 
unaw 


n "m of the experimental purpose were asked to rate the “fatigue, energy" 
тшне ispleasure/well-being" of 10 negative-print photographs ot faces. . The 
айыра баш, (а) the group in the "beautiful room gave significantly higher 
age” А ш energy" and well-being") than groups in either the aver- 
Patines ugly" rooms; (4) the “average room group had somewhat higher 
the t than the "ugly" room group; (c) the mean score for ratings in 

eautiful” room fell in the "energy" and "well-being" range, while 
s fell within the “fatigued” 
that: (a) suggestion, “rôle- 
did not account for 


bo pod for the ratings in the other two room: 
Playing iP eased” Tange. Discussion pointed out 
the diff or variables other than visual-esthetic ones t 
esthete or obtained; (b) there seems at present to be no single visual- 

quality that can account for the differences among all three groups; 


c) E 0 
the effects may possibly have been obtained by the rooms’ affecting the 


Sub; 
Јес оуан. 
ехатіпег relationship. 
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THE VARIABILITY OF REACTION TIME IN THE SENSORI- 
MOTOR INDUCTION SYNDROME WITH SPECIAL 
REFERENCE TO THE EFFECT OF COLORS* 


D $ Я à А Е 
ерағітепі of Nervous Diseases of the Rothschild Hadassah-University Hospital, 
Hebreo. University-Hadassah Medical School, Jerusalem, Israel 


L. HALPERN AND 5. KUGELMASS 


A. THE PROBLEM 


"rs sensorimotor induction syndrome in unilateral disequilibrium is based 
Birt evidence that changes in postural pattern may induce changes in sen- 
cally a ie nh. 1-3, 4-5, 12). These perceptual changes are phenomenologi- 
| des Physiologically of a special nature occurring in spite of the anatomi- 
dq egrity of the sense organs. These changes appear in the sense organs 
at side of the body which corresponds to the side of the disequilibrium. 

* resulting sensory changes manifest themselves as primary symptoms of 
RM displacement in visual, tactile, and haptic spheres, as well as 
of a. ene in the form of qualitative and quantitative alterations 
ception (6). It was further shown that this syndrome is characterized 

Y the mutual influence of sensory and motor functions (7-10), and that the 
nied аш are affected. differently by the opening and closing of both 
that es by the alternating closure of each eye Q0. It was finally found 
inda е various motor and sensory disturbances are influenced by colors. In 
ction with these results it seemed of interest to study the influence of 


the sa 4 E 5 
Same conditions on reaction time in these patients. 


B. SUBJECTS AND METHOD 

f sensorimotor induction syn- 
All of these patients 

tomed to experimental 


E patients manifesting the symptoms of s 
ad xt unilateral disequilibrium served as subjects. 
sessions studied carefully previously, and were accus ‹ 
ера y The syndrome appeared on the left side of the body in three of 
atients and оп the right side in the fourth. 

Siga, рш was seated in a comfortable chair to the 
tandard , microswitch. This microswitch was connected to the clutch of a 
clock which measured time in units of .01 of a second. ‘The ex- 


arm of which was 


H 

fen. 

aby, сеу vember 15, 1955, and published immedi- 
У at 


ed in the Editorial Office on Nov 
yright by The Journal Press. 


TOvincetown, Massachusetts. Сор 


255 
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perimenter would, after giving a warning signal, throw a switch which 
would present either a light or sound stimulus. This switch which powered 
the light or buzzer was connected to the recording clock as well, and would 
simultaneously present the stimulus and start the clock. ‘The clock would 
stop when the subject pressed the microswitch. Thus, the reading on the 
Clock was a measure of the time that elapsed between the presentation of the 
stimulus and of the patient's response, that of pressing on the microswitch. 
Only one stimulus, either the light or the sound, was used consistently dur- 
ing an experimental session. An experimental session lasted about one hour, 
during which measures of reaction time were obtained under the following 
conditions: (a) both eyes open, (b) both eyes closed, (c) alternating closure 
of each eye, and (4) with red, blue, and in some cases yellow filters placed 
in front of the open eye. A rough calibration of the filters, by means of 
а spectrophotometer, indicates that the bulk of the transmission for the a 
filter is from 4,000-5,000A°, while for the red filter it is from 6,000-7,000A"- 
The yellow filter’s transmission lies between these two, at 5,000-7,000А°. 
À gross comparison of the filters in terms of luminance or brightness indi- 
cates that the blue filter has the greatest density, the yellow the least density, 
with the red intermediate. The patient wore a set of frames over her eyes 
into which the colored filters could be placed. In order to ensure the "clos 
ing” of an eye, a black cloth was tied comfortably over it. : 

A series of 10 trials was undertaken under each experimental condition- 
The only exception to this was when a patient, under the influence of гей, 
became so uncomfortable that the series had to be cut short. Rest periods 
were given to the patients between conditions to minimize fatigue effects. 

Certain additional series of reaction time measurements were recorded. 
The first part of these series included measurements with a red filter place 
in front of the open homolateral eye, which corresponds to the side of the 
disequilibrium. After about 10 or so reaction time trials, the red filter W3° 
quickly replaced by a blue filter and further reaction time trials were T 
corded. The data from these series are presented in graphs. 


C. Resutrs 


The means and standard deviations of all of the series were calcul 
All but two of the series include 10 trials. Values of “2° were compute 
to test the significance of differences between the means (averages) “as W* 
as significance of differences between the standard deviations (measure ° 


B ET H B B M i i 
variability) of the various series. Differences are reported as significant 
they reach the .05 level of confidence. 


ated. 
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1. Individual Results 


we hip with sensorimotor induction syndrome in left-sided dis- 
"uürde pete , comparison of the various series for Patient D.A. re- 
enis following significant differences: Light stimulus—the mean of the 
ton ring which both eyes were closed (38.80) is significantly greater 

mean of the series during which both eyes were open (30.70). All 


SC TABLE 1 
B Contra- Contra- Contra- Contra- Homo- Homo- Homo- 
ae Both lateral lateral lateral lateral lat. lat. lat. 
6 es Eyes Eye Eye Eye Eye Eye Eye Eye 
— pen — Closed Open Blue Red Yellow Open Blue Red 


Mea Light stimulus 
n 3070 38,80 2440 23.50 2270 2410 3170 3770 — 36.10 


St. Dey. 
реу, 276 — 322 “toe 266 - 241 298 591 488 $M 


Mea Sound stimulus 
п 1770 1700 1640 1720 1630 1630 35.80 
1.55 


ә 


ы = 
Lu 
оо 

N 


б Dev 
L Dev, 149 — 253 186 — 133 256 i 14.34 ў 


in 


"e сен of the series during which the homolateral left eye which cor- 
е кы to the side of the disequilibrium was open are significantly greater 
Bin 3 means of the series during which the right contralateral eye was 
rad hus the means of the series during which the left homolateral eye 
irte. (31.70), open and covered with a blue filter (37.70), and open and 
ud. Ñ ith a red filter (36.10), are all significantly greater than he menns 
Nolen, х гаа during which the right contralateral eye was ореп (24.40), 
ilter ci covered with a blue filter. (23.50), open and covered with a red 
of the wet) or open and covered with a yellow filter (24.10). The mean 
filter Can. during which the left homolateral eye was covered with a blue 
the left о) is significantly greater than the mean of the series during which 
The omolateral eye was open and uncovered (31.70). 
èyè NE menie: deviation of the series during which the left homolateral 
eviatio Open and uncovered (5.81) is significantly greater than the standard 
Uncove n of the series during which the right contralateral eye was open and 
ered ti (1.96), open and covered with a blue filter (2.66), open and cov- 
(aay а red filter (2.41), and open and covered with a yellow filter 
omolat Also, the standard deviation of the series during which the left 
че Шо, eye was open and uncovered (5.81), open and covered by a 
ntly er (4.88), and open and covered by a red filter (4.77), are all signifi- 
е than the standard deviation of the series during which the right 
ateral eye was open and uncovered (1.96). 


са 
сој 
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Sound stimulus—all of the means of the series during which the left homo- 
lateral eye was open are significantly greater than all of the means of the 
series during which the right contralateral eye was open. Thus, the means 
of the series during which the left homolateral eye was open and uncovered 
(35.80), was open and covered by a blue filter (21.70), and was open and 
covered by a red filter (21.80), are significantly greater than the means of 
the series during which the right contralateral eye was open and uncovered 
(16.40), open and covered by a blue filter (17.20), open and covered by a 
red filter (16.80), and open and covered by a yellow filter (16.30). The 
mean of the series during which the left homolateral eye was open and un- 
covered (35.80) is significantly greater than the means of the series during 
which the left homolateral eye was open and covered by a blue filter (21.70), 
or open and covered with a red filter (21.80). 

The standard deviation of the series during which the left homolateral 
eye was open and uncovered (14.34) is significantly greater than the stand- 
ard deviations of all of the other series undertaken using the sound stimulus: 

No apparent difference between the reaction time values obtained with 
a red filter placed in front of the left homolateral eye, and those obtained 
immediately afterward with a blue filter placed in front of the same open 
€ye were found in this patient. ; 

b. Patient 8.8. with sensorimotor induction syndrome in right-sided dis- 
equilibrium. A comparison of the various series for Patient S.S. reveals the 
following significant differences: The means of the series during which the 
right homolateral eye corresponding to the side of the disequilibrium, Wa 
open and uncovered (18.1), and open and covered by a red filter (21.3), 216 
significantly greater than the mean of the series during which the right homo" 


TABLE 2 
LIGHT STIMULUS — 
Contra- Contra- Contra- Homo- Homo- Ec 
Both Both lateral — lateral — lateral © lat. lat. Eye 
Eyes Еуеѕ Eye Eye Eye Eye Eye ed 
Open Closed Open Blue Red Open Blue 
Mean 169 21.2 147 15.0 20.6 18.1 15.7 aa 
St. Dev. 1.87 2.93 2.12 1.27 2.46 2.74 1.08 5 
lateral еу 


€ was open and covered by а blue filter (15.7). The mean of u 
series during which the left contralateral eye was open and covered with P 
red filter (20.6) is significantly greater than the means of the series during 
Which the left contralateral eye was open and uncovered (14.7), and € 
and covered with a blue filter (15.0). The mean of the series during whic 
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the left contralateral eye was open and covered by a red filter (20.6) is sig- 
nificantly greater than the mean of the series during which the right homo- 
lateral eye was open and covered by a blue filter (15.7). The means of the 
series during which both eyes were open (16.9), and the right homolateral 
eye was open (18.1), are significantly greater than the mean of the series 
during which the left contralateral eye was open (14.7). The mean of the 
Series during which both eyes were closed (21.2) is significantly greater than 
the mean of the series during which both eyes were open (16.9). 

The standard deviations of the series during which the right homolateral 


eye was open and uncovered (2.7+), and open and covered Ьу a red filter 
, 
standard deviation of the series 


(6.45), are significantly greater than the 
as open and covered by a blue 


ang which the right homolateral eye w 
filter (1.08). The standard deviation of the series during which the right 


homolateral eye was open and covered by a red filter (6.45) is significantly 
greater than the standard deviation of the series during which the left con- 
tralatera] eye was open and uncovered (2.12), open and covered by a blue 
filter (1.27), or open and covered by a red filter (2.46), as well as the series 
during which the right homolateral eye was open and uncovered (2.47), and 
Ореп and covered with a blue filter (1.08). 
оиа 1 indicates that the replacement o 
Siete the right homolateral eye caused ac 
ility in the series of reaction time trials. 

s Patient L.A. with sensorimotor induction syndrome in left-sided dis- 
equilibrium, A comparison of the various series for Patient L.A. reveals the 
following significant differences: The mean of the series during which the 
left homolateral eye, corresponding to the side of the disequilibrium, was 
Open and uncovered (83.8), and the mean of the series during which the 


£a red filter by a blue filter in 
lear progressive reduction of 


i na Н ТАВІЕ 3 
Contra- Contra- Contra- Homo- Homo- Homo- Homo- 
Both Both lateral lateral lateral lat. lat. lat. lat. 
Eyes Eyes Eye Eye Eye Eye Eye Eye Eye 
Open Closed Open Blue Red Yel. Open Blue Red 
Light stimulus 
PC 46.2 ёв «6 156 3338 398 1683 
SY AEA 1429 686 5460 19.63 796 1124 
Mean Sound stimulus 
St pi. 5240 5310 425 417 75.6 538 494 444 898 
ev. 10.41 21.64 12.24 11.08 19.01 21.77 20.89 1549 35.88 


righ leni 
in Contralateral eye was open and uncovered (66.5), are both significantly 
ter than the mean of the series during which both eyes were open and 
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TRIAL NUMBER 


FIGURE 1 

TH FF v 

E EFFECT or REPLACING THE RED FILTER BY THE BLUE FiLTER ON THE SPEED 
OF REACTION TIME For PATIENT S.S. 


uncov g а 9 
"a ered (46.2). The mean of the series during which the left homolateral 
ae cde 
i wy open and uncovered (83.8) is significantly greater than the mean 
series during which the right contralateral eye was open and uncov- 


"is (66.5). The means of the series during which the right contralateral 
(66.5), open and covered by a red filter (115.6), and open and uncovered 
dU, а 


wi mad significantly greater than the mean of the series during 
(41.6). T ips cq eve was open and covered by a blue filter 
tica in an " the series during which the right contralateral eye 
the mean of the ae by a red filter (115.6) is significantly greater ne 
uncovered (66 cipe cae which the right contralateral eye was open an 
lang ox ber he means of the series during which the left homo- 
зз "d 5 pen and covered by a red filter (168.3), and open and am 
during which th ps both significantly greater than the mean of the serie 
(39). a. e left homolateral eye was open and covered by a blue filter 
open and deci of es еы during which the left homolateral eye W3$ 
mean of the seri es ed filter (168.3) is significantly greater than the 
series during which the left homolateral eye was open and un- 


= я ===> ———————nP ——————— MN 
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“Airy (83.8). The means of the series during which the right contra- 
ү дү. was open and covered by a red filter (115.6), and open and un- 
om г: Lic are both greater than the mean of the series during which 
m omolateral eye was open and covered by a blue filter (39.8). 
one deviation of the series during which the right contralateral 
both »- = and covered by a red filter (54.60) ds significantly greater than 
к А. e standard deviations of the series during which the right contra- 
file, У ореп and uncovered (1429), and open and covered by a blue 
mnia E The standard deviations of the series during which the left 
"e rimi eye was open and covered by a red filter (112.4), and open 
FS Resa qe (19.63), are both significantly greater than the standard 
avete h cf the series during which the left homolateral eye was open and 
Fi ga blue filter (7.96). 
eie 2 indicates that the replacement of the red filter by a blue filter in 
of the left homolateral eye was followed by lesser reaction time values 
variability. In this part of the 


aS Well nea a à . 
ll as a clear progressive reduction of v 
ere taken with a red filter be- 


experi А > ; 
in iment only three reaction time trials w 
«dus э . 

€ of the discomfort to the patient. 
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Sound stimulus—the mean of the series during which the left eye which 
corresponds to the side of the disequilibrium, was open and covered by a 
red filter (89.80) is significantly greater than the means of the series during 
which the left eye was open and uncovered (49.40) and open and covered 
by a blue filter (44.40). The mean of the series during which the right 
contralateral eye was open and covered by a red filter (75.60) is significantly 
greater than the means of the series during which the right contralateral eye 
was open and uncovered (42.5) and open and covered by a blue filter 
(41.70). The mean of the series during which the right contralateral eye 
was open and covered by a yellow filter (58.80) is significantly greater than 
the mean of the series during which the right contralateral eye was open 
and covered by a blue filter (41.70). E 

No significant differences were found in comparison of the standard devia- 
tions of the different series of trials.) ; 

d. Patient A.F. with sensorimotor induction syndrome in left-sided el 
equilibrium. A comparison of the various series for Patient A.F. reveals 
the following significant differences: Light stimulus—the mean of the series 
during which the left eye, corresponding to the side of the disequilibrium, 
was open and covered by a red filter (70.90) is significantly greater than 
the means of the series during which the left homolateral eye was open and 


TABLE 4 
o” 
Contra- Contra- Contra- Contra- Homo- Homo- $c 
Both Both lateral lateral lateral lateral lat. lat. E е 
Eyes Eyes Eye Eye Eye Eye Eye Eye Red 
Open Closed Open Blue Red Yellow Open Blue 
Light stimulus 70.9 
Mean 270 28.0 23.8 62.5 31.1 37.1 29.8 28.9 
St. Dev. 776 8.66 — 3.68 17.05 — 791 780. 8.86 
Sound stimulus 32.2 
Mean 164 57.7 16.8 16.9 35.0 20.6 33:9 19.3 3.68 
St. Dev. 410 — 14533 1.94 517 11.52 5.26 9.83 4.27 


uncovered (37.10), and open and covered by a blue filter (29.80). The 
mean of the series during which the right contralateral eye was open ps 
Covered by a red filter (62.50) is significantly greater than the means of t е 
Series during which the right contralateral eye is open and uncovered (28.00 


and open and covered by a blue filter (23.80), and open and covered Бу а 


1With Patient L.A. during the series in which the homolateral left eye wa 


and covered by a red filter, there were seven trials with the light stimulus an 
trials with the sound stimulus, 


s open 


d five 
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i mme (31.10). The mean of the series during which the left homo- 
Fei тка ореп апі uncovered (37.10) is significantly greater than the 
ie e series during which both eyes were open and uncovered (27.70) 
ing which the right contralateral eye was open and uncovered 
(28.00). ` 
мны deviations of the series during which the right contralateral 
т open and uncovered (8.66), and open and covered by a red filter 
ни ате both significantly greater than the standard deviation of the 
yas b which the right contralateral eye was open and covered by a 
left Pa (3.68). The standard deviation of the series during which the 
an olateral eye was open and covered by a red filter (28.90) is signifi- 
ep Han the standard deviations of the series during which the left 
bhis fw сув was open and uncovered (7.80) or open and covered by a 
er (8.86). 
in е 3 indicates that the replacement of the г 
ed nt of the open left homolateral eye was followed by 
€ values, as well as a clear reduction of variability. 


ed filter by a blue filter 
shorter reaction 
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Sound stimulus—the means of the series during which the left homo- 
lateral eye was open and uncovered (33.90) and open and covered with a 
red filter (32.20) are significantly greater than the mean of the series during 
which the left homolateral eye was open and covered by a blue filter (19.30). 
The mean of the series during which the right contralateral eye was open 
and covered with the red filter (35.00) is significantly greater than the means 
of the series during which the right contralateral eye was open and uncovered 
(16.80), open and covered by the blue filter (16.90), and open and covered 
by the yellow filter (20.6). The mean of the series during which the right 
contralateral eye was open and covered by the yellow filter (20.6) is signifi- 
cantly greater than the mean of the series during which the right contra- 
lateral eye was open and uncovered (16.80). The means of the series dur- 
ing which the left homolateral eye was open and uncovered (33.90) and 
during which both eyes were closed (57.7) are both significantly greater 
than the means of the series during which both eyes were open. (16.40) and 
during which the right contralateral eye was open and uncovered (16.80). 


The standard deviation of the series during which the left homolateral 
eye was open and uncovered (9.83) is significantly greater than the standard 
deviation of the series during which the left homolateral eye was open and 
covered by the blue filter (4.27). The standard deviations of the series 
during which the right contralateral eye was open and covered with a blue 
filter (5.17), yellow filter (5.26), and the red filter (11.52), are all sig- 
nificantly greater than the standard deviation of the series during which the 
tight contralateral eye was open and uncovered (1.94). The standard dev!@- 
tion of the series during which the right contralateral eye was open an 
copered by the red filter (11.52) is significantly greater than the standard 
deviations of the series during which the right contralateral eye was nes 
and covered by the yellow filter (5.26) and the blue filter (5.17). The 
standard deviation of the series during which the left homolateral eye ae 
epen and uncovered (9.83) is significantly greater than the standard devia" 
tions of the series during which the right contralateral eve was open and un 
covered (1.94) and of the series during which both eves were open and um 
covered (4.10). The standard deviation of the series during which both 
eyes were closed (14.33) is significantly greater than the standard deviatio” 
of the series during which both eyes were open and uncovered (4.10), a” 
the series during which the right contralateral eye was open and uncovere 


(1.94), 


тм 
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2. Group Results 


С па to the individual analysis of data made above, it is of interest 
219 ve group trends: 
ice CREER of reaction times obtained with both eyes open may 
nde d п л times obtained when both eyes were closed. Four 
Pes: m iate greater mean values of reaction time under the experi- 
difference, нв during which both eyes were closed. Three of these four 
se a а аге айына significant. Five out of five of these comparisons 
hae che pones deviations during the condition in which both eyes 
b. cns f ne of these five is statistically significant. 

pe hi bai id qe of reaction times obtained with the homolateral 
lateral eve is may be made with reaction times obtained when the contra- 
tion ims alone was open. All seven indicate greater mean values of reac- 

1 when the homolateral eye alone was open. 
Six of the seven comparisons 
condition in which only the 


че nir the condition nt 
itdicate in Seven are statistically significant. 
eril aii standard deviations during the liti whi 
ateral e Three of these six are statistically significant. 
TAR os ained with only the contra- 
when the E. opén and uncovered may be made with reaction times obtained 
contralateral eye was open and covered with the blue filter. Four 
alues of reaction time under 


ve is open. 
Seven comparisons of reaction times obt 


the зе comparisons indicate greater mean v 
covered [^ during which only the contralateral eye was open and un- 

Р ne of these four was statistically significant. Five of the seven 
iations during the condition that 


compari $c ups 
Parisons indicate greater standard dev 
Two of these five are 


d Ue contralateral eye was open and uncovered. 

| tically significant. 
Pf ane comparisons of reaction times obtained with only the contra- 
when rg open and uncovered may be made with reaction times obtained 
e as open and covered by the red filter. Five 


of th contralateral eye w 
ese comparisons indicate greater mean reaction time values under the 
was open and covered by 


Condit; i 
e huy during which only the contralateral eye 
ed filter. All five are statistically significant. All seven of the compari- 
he condition that only the 


SOng ing: 
5 in 9. 28, : 
dicate greater standard deviations during t 


Contr, c 
alateral eye was open and covered by the red filter. Two of these seven 


Те Statia: 
tatistically significant. 


` action times obtained with only the homolateral 
h reaction times obtained when 
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ie чы uncovered may be made wit | 
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condition during which the homolateral eye was open and uncovered. Four 
of these six were statistically significant. The seventh comparison which in- 
dicated greater mean reaction time during the condition when the homo- 
lateral eye was open and covered by the blue filter was significant. Six out 
of the seven comparisons indicate greater standard deviations during the gonr 
dition that the homolateral eye was open and uncovered. Four of these six 
are statistically significant. 

f. Seven comparisons of reaction times obtained with the homolateral 
eye open and uncovered may be made with reaction times obtained with the 
homolateral eye open and covered by the red filter. Six of these seven indi- 
cate greater mean reaction times under the condition during which the homo- 
lateral eye was open and covered by the red filter. Five of these six are 
statistically significant. 'The seventh comparison indicated a greater mean 
reaction time during the condition when the homolateral eye was open and 
covered by the red filter. Three of these four are statistically significant. of 
the remaining three comparisons indicating greater standard deviations when 
the homolateral eye was open and uncovered, one was statistically significant. 

g. Five comparisons of reaction times obtained with the contralater@ 
eye open and covered by the blue filter may be made with reaction times ob- 
tained with the contralateral eye open and covered by the yellow filter. bra 
of these five comparisons indicate greater mean values of reaction time under 
the condition during which the contralateral eye was open and covered by 
the yellow filter. "Two of these three are statistically significant. Four 0 
the five comparisons indicate greater standard deviations during the condi- 
tion when the contralateral eye was open and covered by the yellow ien 

h. Five comparisons of reaction times obtained with the contralateral a 
open and covered by the red filter may be made with reaction times obtain¢ 
with the contralateral eye open and covered by the yellow filter. Four a 
these five comparisons indicated greater mean ‘reaction times with the co” 
tralateral eye open and covered by the red filter. Two of these four ex 
statistically significant. Four of the five comparisons indicate greater stan 
ard deviations during the condition when the contralateral eye was open = 
covered by the red filter. Two of these four are statistically significant: 


3. Summary of Results 


. . 2 in 
Reaction time values are longer and more variable when both eyes e 

H H Я , 

closed as compared with those obtained when both eyes are open. ible 
Чоп to the light stimulus 


with closed eyes in this experiment was Ро 


. H e 
because of the relative brightness used. In all of the trials reported S 


ji 
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Patient stated that she was able to note the onset of the light stimulus 
clearly with both eyes closed. It is recognized that a contaminating factor 
is thus introduced since the intensity of the light stimulus is less with closed 
ayes than it is with open eyes. Control trials using two normals did not 
give different results with closed eyes than with open eyes under our experi- 
mental conditions. | 

Reaction time values are longer and more variable when the patient's homo- 
lateral eye is open as compared with those obtained when the contralateral 
eye is open. 

Reaction time values are longer and more variable when a red filter is 
Placed in front of the homolateral eye or even the contralateral eye. A blue 
filter, on the other hand, produces shorter and less variable reaction time 
values. A yellow filter produces results somewhat in between those obtained 
With the red and the blue filter. One of the patients, D.A., did not show 
апу Systematic sensitivity to different color filters. 


D. Discussion 


The examination of reaction time in this study was carried out as men- 


tioned on the basis of findings characteristic of the sensorimotor induction 
Syndrome. It had been demonstrated in patients with this syndrome that the 
Postural deviations of the whole body and the homolateral extremities in par- 
ticular increased on closing of both eyes as compared with the original pos- 
ture with eyes open, The closing of both eyes produced aggravation not 
only in the motor sphere, but in the sensory sphere as well. It was further 
DUM that the existing disturbances were influenced. differently by single 
сев of each eye. When the homolateral eye, corresponding to the side 
| the disequilibrium, was kept open, aggravation was produced similar to 
ead obtained with both eyes closed. Keeping the contralateral eye open, 
wee other hand, induced an improvement and accent of the sensory 
fhe Motor disturbance. In addition, a systematic influence of colors on 
al Renae disturbances could be determined in these patients. While red 
Were ed a definite aggravation of the motor and sensory disturbances, they 
Corrected by blue. In its corrective effect green was close to blue, while 

16 10уу was closer to red in its deteriorating effect. In view of these findings, 
з to be of interest to examine reaction time 1 1 
ате conditions, ‘This would provide a measure of the behavior of the 

ole organism with data that could be analysed graphically and statistically. 


he а & 
kg tt mentioned results indicated in fact that, aside from the expected 
1 


n these patients under 


"al variations, clear differences in reaction time were noted under 


268 JOURNAL OF PSYCHOLOGY 


the different experimental conditions. The results corresponded fundamen- 
tally with the earlier basic findings in which aggravation of both motor and 
sensory disturbances was noted when both eyes were closed or only the homo- 
lateral eye was open. Similarly, in this study, reaction time was generally 
slower, more variable, or both under these conditions. 

In connection with the effect of colors, the present results also parallel the 
earlier findings. Reaction times to both visual and auditory stimuli were 
markedly longer and more variable while looking through the red filter. Re- 
action times were shorter and less variable when looking through the blue 
filter. The yellow filter produced an intermediate effect. ‘These effects 
were more striking when the subject was looking through the homolateral 
eye, but they also appeared when the contralateral eye was being used. The 
question may be raised whether this "color" effect is based on the wave 
length of the light, the accompanying luminance or brightness, or some com- 
bination of both. While a definite answer will have to await further eX 
Perimentation, our limited data point to the greater importance of the wave 
length. The extent of the slowing of the reaction time increased systemati- 
cally from blue to yellow to red, or from the shorter to the longer wave 
length. The yellow filter having the least density or allowing the greatest 
luminance or brightness was associated with an intermediate effect. Thus 
the present results lie on a continuum that seems to be related to hue OT 
Spectrum rather than to increasing brightness. ; 

Concerning the color effect, our results on reaction time correspond bast- 
cally to the analogous effect of colors on the single functions. ‘These re- 
sults demonstrate that our general assumption about the “excitatory” effect 
of red and the “soothing” effect of blue is real and biologically founded. 


E. Summary 


Four patients Presenting the sensorimotor induction syndrome in unt 
lateral disequilibrium were studied. Series of reaction time values wet 
obtained under several experimental conditions. With all four patients 16 
action time values were longer and/or more variable when both eyes were 
closed as compared with both eyes being open. Reaction times were longe" 
and/or more variable when the patient's homolateral eye was open as com” 
Pared with those obtained when the co ' In three 
patients consistent differences were noted depending on the color of the filter- 
Red produced longer and/or more variable reaction time values, while blue 
produced shorter and/or less variable reaction time values. A yellow filter 
Produced results somewhat intermediate, These results are the expressio? 


ntralateral eye was open. 


pe wee — €w 
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of the neurophysiological mechanisms which underlie the sensorimotor induc- 


tion syndrome.? 


we 
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A TACTUAL-KINESTHETIC CURVATURE ILLUSION* 


. 
Department of Psychology, Michigan State University 
EuGENE S. Ерсіхстох 


А It appears that in some situations the primary cue utilized by the blind in 
Judging the curvature of a surface might be the movement of the blind per- 
Son's hand toward and away from his body as he moves his hand across a 
Vertical surface in front of him. If a surface could be moved toward and 
away from a blind or blindfolded observer, during the exploration with the 
hand, Without the observer's knowledge, then the observer could be deceived 
in his judgment of the curvature of the surface. The following discussion 
Will indicate how this type of movement of a surface can be produced without 
the observer’s knowledge. The illusion produced is a tactual-kinesthetic 
curvature illusion in which a flat, smooth surface feels curved.- The per- 
ceived radius of curvature and direction of curvature depend on the manner 
of Moving the surface toward and away from the observer. ` 
. “0 apparatus is needed to produce this illusion. A blindfolded observer 
15 told that he is to judge the shape of a surface by moving his finger across 
it. The experimenter (E) holds a flat smooth-surfaced object vertically be- 
tween himself and the observer (O), and places O's finger on the surface. 
sO continuously moves his finger in one direction across the surface, Ё 
moves the surface toward and away from О. О will feel the surface to 
ave the curvature of the curve generated by his finger movement; e.g., if 
the Surface moves toward, then away from О, he feels a convex surface. 
ince the perceived radius of curvature and direction of curvature are deter- 
mined by the curve generated by the finger movement, £ can alter the illu- 
ston by varying the movement of the surface toward and away from the 
observer, thus guiding the observer’s finger in generating the curve. A 
Moderately slow, continuous hand movement by О allows E to codrdinate 
š movement of the surface with the hand movement. The best speed for 
s hand movement depends on the individual experimenter’s preference, 
"t he should indicate to О a desired rate of hand movement. Æ should not 
move the surface when О is not moving his hand ; E should start the surface 
Movement after O starts the hand movement and finish the surface move- 
Esc P 
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ment before O finishes. O should be instructed to move his hand in a 
continuous motion. 

A variation of the above illusion is a length illusion in which moving а 
smooth surface in the same direction as the blindfolded observer's hand 
movement causes the surface to feel longer, and moving a surface in the direc- 
tion opposite to the observer’s hand movement causes the surface to feel shor- 
ter. In moving the surface in the same direction as the hand movement (the 
lengthening illusion) Æ must be careful not to exceed O's rate of hand move- 
ment at any time, or else O will feel the surface moving in the wrong direc 


tion under his finger; i.e., he will feel the surface moving in the direction his 
finger should be moving. For the length illusion, as for the dora illu- 
ome- 


sion, E should not move the surface when O is not moving his hand. 
times, to obtain the length illusion it may be necessary to eliminate auditory 
cues arising from the friction between the surface and finger by which the 
observer may judge the rate of movement of his finger relative to the surface. 
A smooth surface should be used for the length illusion, because a change !7 
relative rate of movement of hand and surface seems to be easier for an ob- 
server to detect with a rough surface than with a smooth one. 


170% West Frambes Street 
Columbus, Ohio 
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REGRESSIVE BEHAVIOR CHANGES IN THE TUBERCULOUS 
PATIENT* 


Department of Psychology and Psychiatry, Catholic University of America 


SoL CHAREN? 


A. THE PROBLEM 


In the field of phthisiotherapy, physicians have long maintained that the 
enforced regime of bedrest and hospitalization often creates behavior changes 
' patients (6, 13, 30, 35, 39) since normal social living and planning are 
disrupted and patients’ reactions to tuberculosis infection are often emo- 
tionally harmful, In part these beliefs are due to clinical impressions and 
' part to the hypothesis that tuberculosis is such a frustrating social disease 
that only the strong and capable can withstand the concomitant long hos- 
Pitalization and conditions of dependency. The opinion about this disease 
'S well stated by Barker, Wright, Meyerson, and Golnick who have investi- 
Gated the ‘general field of chronic illness and consequently believe that the 
actual helplessness of the ill person inevitably creates personality changes. 

hey. state: 
will become progressively narrow; 


l. The sick person's interests 
d he will respond, other than per- 


fewer stimuli will exist for him an 
ceptually, to fewer of them. This follows from the reduced scope of 
his objective physical and social world and the great potency of a 
few internal stimuli, The sick person becomes "provincial," relative 
> “cosmopolitanism.” This behavior is both descriptively 


to his previous x 
П persons are childish in behavior for 


and dynamically, regressive; i 
the same reason that children are. T 
2. The ill person will become relatively dominating, intolerant, and 


selfish. 'To the degree that he lives in a small highly egocentric world, 
he will be unable to appreciate the needs of others; his behavior will 
be determined by his own needs to the exclusion of others. . . . 

3. The ill person will become dependent and insecure. Paradoxi- 
cally, along with domination, intolerance and selfishness go depend- 
ence, insecurity, and fearfulness. . . . In this respect, too, his behavior 


mee ы: 
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is not unlike that of a child who loves his parents for being good to 
him, and hates them because he is so helpless without them and so 
easily coerced by them. 


*. The ill person will become hypochondriacal. The things of para- 
mount importance to him are intensely personal—the things that hap- 
pen within his own body and the routines that minister to his physi- 
cal welfare... . His thought, conversation and preoccupations deal with 
his own symptoms. This again is regressive behavior (3, pp. 322-323). 


The problem under investigation can be stated as follows: Do шж 
patients, as a result of enforced bedrest and dependency on others, ee i 
Pattern of behavior described by Barker et al. which they list as examples И 
Tegression? If patterns of regressive behavior are precipitated by ia in 
forced conditions of bedrest, dependency, and frustration, should not t Sls 
Patterns disappear when the patients are no longer invalid and again ? 
to assume a more normal way of living? 


B. METHOD 
l. Subjects 


ix Of 
Twenty-five male Veterans, patients in a tuberculosis hospital for lt 
more months and diagnosed as having pulmonary tuberculosis, were sele ere 
as the experimental group. To protect against undue stress only those ic 
chosen who were non-toxic, afebrile, and in satisfactory clinical ae 
with Toentgenographic and clinical improvement satisfactory to the Adm 
Physician. Such Patients are classified as Class III by the hospital. daily 
to reaching this stage of improvement these patients had been restricted ents 
for a period of 24 hours, then 1874 hours in bed. As Class Ш pati 
they spent about 15 hours in sleep and rest. А 
Two control groups were obtained. One was of tuberculous sein 
who had been through the same hospitalization as the experimental tu 
and were now waiting for discharge. "These controls were classified a5 ва 
У by the hospital and had had serial x-rays stable for at least three шо for 
Sputum smears negative for four months, and sputum cultures пера", їп 
three consecutive months. They had full recreational privileges, — ree 
one to four hours of rehabilitation activity daily, but were restricted to li ^d 
hours of bedrest during the day. Both this group and the experimental gro t$ 
were selected by ward physicians with the stipulation that subjects be wr" 
with pulmonary tuberculosis without complicating additional illnesses. Во 


File h : ‘mores 
groups were patients at the Veterans Administration Hospital, Baltim 
Maryland. 


А 5 he 
The second control group was selected from the Surgical Service of 0 


ents 


| 
| 


у ааа араан. `` 
ә 


SOL CHAREN 275 


зә ыы Maryland, Veterans Administration Hospital. Ward physi- 
bees Wen iy ected patients receiving surgery whose total hospital stay was 
ener to send two months. This group represented what might be 
e a hospital population of normal individuals, since they were hos- 
bl under conditions that should not encourage invalidism, were not 
OO severe stress, and differed presumably from the non-hospitalized 
meatal Population only by virtue of temporary absence from home and jobs. 
hysicians were asked to exclude those patients who gave evidence of being 


cith : а 
ег behavior problems ог neurotic. 


Fi н А : 
foll inally, the experimental group was used as its ow 
owed until each individual reached Class V, was ready for discharge, 


and was then retested. With two groups of Class V patients a check was 
thus Possible against chance selection of atypical patients. 

All groups were closely matched for age, education, and vocational level, 
as Tables 1 and 2 awe 'The mean age was between 33 and 35 years, edu- 


n control since it was 


TABLE 1 . 

— ik AND EDUCATIONAL LEVEL OF ALL PATIENT GROUPS 
Data and group - NW Mean Sigma Range 
^ (Years) 

IL-eg* 2 10.6 20-56 

Mee 2 129 10.5 20-59 

"bá 25 354 10.5 20-57 
Education (Grades) 

Ш-ек 10.5 2.0 6 to 3 years of college 

ee 10.5 24 6 to 2 years of college 
. Se 10.6 24 6 to 2 years of college 


een means are not statistically significant. 
i s patients. 
Xperimental group of Class III tuberculous pa ё 
ontrol Brows et Clase V tuberculous recovered patients. 
! Control group of surgical patients. 
TABLE 2 


AL CLASSIFICATION OF PATIENT GROUPS 


4 ns 
Note—Differences betw 


OCCUPATION 

Patient sion, 
IlI-eg* ree" "" 

ó 1 " 
Description of occupation No. No. ei 
aps Professional, Technical and Managerial 3 я = 
ce Clerical and Sales Work 5 е 2 
но Service Work - d 4 
TE Mechanical Work s E 
ex Manual Work 1 0 


= Е Class ШІ tuberculous patients, 
s Experimental grow Pis V tuberculous recovered patients, 
= ts. 
Control group of surgical patients 
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cation averaged middle tenth grade, with the range for age and education 
identical. Specific occupations were subsumed under the basic exire 
of the Dictionary of Occupational Titles, Part IV (16) and, as Table 2 
shows, little difference existed between any groups, although the surgical "e 
trols had a few more individuals in jobs which required manual effort. e 
group had 17 white and eight Negro patients. All were veterans who ha 
served in World Wars I and II and the Korean Campaign. No atemp 
was made to match for war service since the age matching in a sense npn 
this. The mean length of hospitalization for the experimental n 
tuberculous patients was 8.3 months, for the tuberculous control group d 
months, and for the surgical controls 26 days with a range of 10 to 66 days- 


2. Tests 


; NN aper-and- 
Testing was done by group methods using both objective type paper pN 
pencil tests, the Blacky, and the Rorschach. The tests and the purposes 
which they were used are as follows: 


a. Paper-and-pencil tests. 


(1). To measure the narrowing of interests. The Strong Vocational 
Interest Blank for Men, revised (VIB) (36) was used in order to en 
а measure of the following interests: (а) Occupational interests, (b) Amus 
ments, (c) Activities or hobbies, (4) Maturity of interests, (e) Level ? 
occupational interest. ity 

To obtain the last two interests (d and e) the Strong Interest-Matur » 
and Strong Occupational Level Scales were used directly. High scores p 
the former measure maturity of interest; high scores on the latter show ho 
high up the occupational ladder one’s interests go. à iof 

For the first three interests listed (a, b, c) the usual scale metho lity 
measurement of the Strong was not used; rather, Hofstaetter’s “Actua Es 
Measure" was adapted as a means of measuring the intensity of ra^ А 
ego involvement these subjects had in hobbies, amusements, work K d 
Part I of the Strong lists 100 occupations which subjects check as Like A 
“Indifferent to,” or “Disliked.” These were selected as permitting 4 ice 
ure of the patients’ interest in jobs. Part III of the Strong lists 49 item”? 
Which deal with amusements and are answered as in Part I. This was 056 
as a measure of interest in amusements. Last, Part IV under the heading 
“Activities” lists 48 items referring to hobbies and part-time interests. дег 

Hofstaetter's "Actuality Measure" makes possible some quantitative г 
termination of the amount of ego involvement present in any question à 
topic. The more involved a person or group is in a question, the great 
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the tendency to take a “yes” or “no” stand and to avoid "no opinion" (23). 
The lower the “no opinion” vote the higher the “Actuality Measure.” Lack 
of interest and consequent checking of the “по opinion" box (in this research, 
the "Indifferent to") leads to a low “Actuality Measure.” 

In addition to the five measures of interests another device was employed, 
determining whether patients were still in touch with current events. Part 
VIII of the Personal Audit Test of Adams and Lepley (Form LL) was se- 
lected as a current events test since it contains items dealing with social, 
political, and economic events of current interest (1). Again Hofstaetter's 

Actuality Measure" was used since the degree of interest of patients in such 
Questions was desired. 

(2). То measure the sick person's tendency to become dominant, in- 
tolerant, and selfish. Six tests were used to measure this area. 

(a). An adaptation of the Dymond Empathy Scale (17). Dymond 
defined empathy operationally as the difference between an individual's 
tating of a subject and the subject's self-rating. 'There are four parts: in 

art 1, the subject rates himself; in Part 2, he rates another person; in Part 
3, he predicts how the other will rate himself; in Part +, he predicts how 
the other will rate the subject. The deviation score obtained is the number 
of points the subject is in error in matching his own Parts 3 and 4 against 
the Partner’s | and 2 ratings. Dymond found agreement between such scores 
and judges’ ratings, Rorschach variables, and self-ratings. Low scores repre- 

Sent a high degree of empathy; high scores, the opposite. 
ecause her traits seemed too difficult of comprehension for a non-college 
Stroup Dymond granted permission to modify her scale? and the one finally 
used was one adapted by Lorr from another developed by Brownfain (9). 
C" I» 4 tolerance-intolerance scale. This too was obtained бен - 
this м Audit Test (Form LL) of Adams and Lepley (D. Part ^ I о 
ч, is а list of persons with very undesirable characteristics: the subject 
"ers whether he dislikes such persons “Much,” “Some,” or “Not at all. 
os Score on this test gives some idea of the degree of irritability with, or 

Чу to tolerate, disturbing traits in others. 
ness, a e" The prejudice scale (Pr) as a measure of intolerance, ме 
šota М, related traits. The test used is one adapted by Gough from Minne- 
is js ultiphasic Personality Inventory (MMPI) items. Gough states that 
teal have value in determining prejudice or bias. He obtained high 
tions with the E-F scales of the California Public Opinion Study; 
> ol 


2 
=P. 
frsonal communication, May 13, 1954. 
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further he found differences between two groups of students on. а E. 
of tests which seemed to determine that the Pr test measured prejudice ^ A 
For this test T-scores are obtained and high scores are expected of thos 
most prejudiced. | : 

(d). The ascendency-submission test. This well known ee i 
G. W. and F. H. Allport measures the disposition of the individual to зы 
inate his fellows ог to be dominated by them in face-to-face situati 
(2; 10, pp. 51-52). 


(e). Two devices were used to measure hostility. First, gen 
scored themselves on this trait, and second they were rated by god. AE af 
The test used by patients was the Moldowsky Hostility Scale iusta а 
items from the MMPI and validated by Dinwiddie who had poo tie 
in a clinic rate their veteran outpatients for the presence of j dmg ici 
obtained high correlations between this criterion and clinic patients $ 
on the Moldowsky (15). А ich Lort 

The second hostility measure was a rating scale of three items whic s s 
Rubenstein, and Jenkins obtained when they factor-analyzed a ИШЕ One 
for measuring the personality of outpatients in mental hygiene clinics. ee 
of the factors found was called Factor H, a general and биені riri 
of hostility. The syndrome found was that of violence, temper ке 
quarrelsomeness, etc. (27). In using Factor H as a rating scale, “сю 
were first given instructions and practice until correlations pec rid 
judges was above .80. As only a total of seven nurses was used as 1 difi- 
two of whom did over 60 рег cent of the ratings, the training was nO spita 
cult. Unfortunately, patients at the Fort Howard, Maryland, Hosp 
were not rated because of hospital regulations. 


E sts 
n Н „йу. Two tes 
(3). То measure the degree of dependency and insecurity. 


Were used to measure this area: 


irsh, 
(a). The Maslow Security-Insecurity Index (28). Maslow, epos 
Stein, and Honigman developed three 25-item tests designed to measu rsons 
curity-insecurity. The test was validated on student groups of 360 hs ‘test 
by self-ratings of students seeking guidance. Correlation between t 
and the Thurstone Neurotic Inventory is .68. 


| е the 
(5). The Winne Scale of neuroticism (38). The Winne, et 
"Taylor Scale of Anxiety (37), is made up of items from the MMPI. lation 
et al. found a correlation between the two tests of .668 with a P edidi 
of 227 college students (14). Winne found 30 items of the MME was 
distinguished two groups at the .01 level of significance. One grouP 
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of diagnosed neurotics and the other of normal subjects. Cross validation 
revealed the same degree of correlation. 


(4). To measure the degree of hy pochondriasis. 

(а). The Hypochondiasis Scale of the MMPI. Because this scale 
has good reliability in measuring the degree of hypochondriacal concern and 
has established validity (20), it was the only test used to measure this area 
ОЁ regression, In this research this test was used as a separate, since Charen 
(12) found that almost identical scores were given by subjects whether the 
entire MMPI was given or only the hypochondriasis items. 

b. The Rorschach Test. This well known inkblot test has measures 
which can be used to determine the presence or absence of regressive behavior 
changes, Thus Hertzman, Seitz, and Orlansky were able to study the 
Stability of Personality structure under anoxia by means of the Rorschach 
(22). The literature on this test, moreover, contains sufficient references 
to personality variables quite similar to those being employed in this research. 

he Rorschach patterns used to check and to complement the paper-and-pencil 
research will be described separately with the results obtained. 

с. The Blacky Test. This test consists of 12 cartoons which portray 
the adventures af a dog named Blacky in situations which fit psychoanalytic 
theory, Ags the Blacky test has been fully described elsewhere (7) and is 
well known it will not be discussed here. Scoring of the test was objective 
Using only the multiple choice questions which accompany each cartoon, 
and using Blum’s criteria (8). Certain of the items in each group of ques- 
tions, he States, are significant for the area under investigation, and if chosen 
"d the Subject are supposed to mean he has trends towards the Freudian area 
investigated by the particular cartoon. Using Blum’s terminology, the 
Subject may be “Strong” or have a definite weakness of psychosexual de- 
velopment in the specific area; or he may be “Weak” and have an absence 
9f such regression. 


3. Statistics 


_ Analysis of variance was used in the comparison of groups and the sta- 
stica] significance sought was the .05 level. For the Rorschach test nor- 
"аку could not be assumed. Instead, the median score for all groups 
“ombined was obtained and chi square used to determine the number in each 
"ie above the total median. The same procedure was applied to the re- 
ч 9f the Blacky test as to the Rorschach, and the chi suare ашы used 

9mpare groups. Finally, for those tests where the Actuality Measure” 
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was obtained, the chi square statistic was also used since normality coul 
not be assumed.? 


C. RESULTS or THE PAPER-AND-PENCIL TESTS 


On the 15 paper-and-pencil tests given to measure the possible presence 
of regressive structural personality changes in tuberculous patients, only two 
gave mean scores which brought out a significant difference between pe 
experimental group and the three control groups. Since these two test 
means did not indicate the experimental group (Ill-eg) was regressed there 
is no evidence from the paper-and-pencil tests to support the hypotheses un- 
der investigation. Actually, the experimental group had more of its mem- 
bers interested in current events and showed less indications of dominance. 
For the remaining 13 tests mean scores did not differ significantly either 
for the experimental group compared to the two control groups, or for the 
experimental group compared against itself when retested after recovery 
from the disease. 


To determine whether significant differences might exist between tubercu- 
losis patients as compared to surgical patients, test scores of both the exper 
mental (III-eg) and control group (V-c) tuberculosis patients were ae 
bined to form a single group (Т) and scores were then compared to thé 
surgical control group (S). m 

Neither the F ratio nor use of chi square revealed any significant de 
ences. Long term hospitalization, over six months in the case of the po 
part of the Т group, and 12 months in the case of the other, did not Nee s 
out deviant trends in personality structure as measured by tests and compart 
son with a short-term hospitalized group of surgical patients. 

One interesting fact was, however, noted. Differences between grouP 
means was usually one of two or three points and not statistically significa ; 
yet in 13 of the 15 tests the T group was consistently in the direction of p^ 
favorable adjustment compared to the S group. ‘This finding might et 
offered as evidence that long hospitalization and disease chronicity gov? 
the tuberculous patient, perhaps in terms of emotional reactions rather t?? 
change in personality structure.! 

— 

“Personal communication, Dr. Peter Hofstaetter, July, 1954. : 

To Save printing costs a six-page table giving data for results discusse - 
tion, de Al hen depnsited with the ADI Auxiliary Publications Project, Pao: 4752, 

› ry of Congress, Washington 25, D. C. Order Documen oney 


remitting $1.25 for photoprints or $1.25 for 35 mm, microfilm. Make checks or ™ 
orders payable to: Chief Photoduplication Service, Library of Congress. 
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D. RonscuacH TEST 
1. Fariables Selected 


One criticism of paper-and-pencil tests is that subjects can consciously or 
unconsciously try to present themselves in an unfavorable light (11). Pro- 
Jective or unstructured tests, because they do not require an opinion, are 
not Answered in a yes or no manner, can avoid the problem of this self- 
glorification tendency although such variables as the test situation and the 
examiner can influence results (26). The use of the Rorschach in this re- 
Search suggests an interesting comparison of the two types of devices. 

The group Rorschach was used according to direction (19) but each card 
Was presented for two minutes only and not turned. Beck’s scoring and 
norms were used, but animal movement (FM) and movement caused by 
Manimate forces (m) were also tabulated. To avoid the shading contro- 
versy of the various Rorschach schools (21), all chiaroscuro responses were 
Elven one scoring depending on the presence and importance of form. Shad- 
'NE scores were then F(c), (c)F, and (c) following Kendig (24). АП rec- 
ords were scored by this writer. To check his accuracy 10 records were 
taken at random from the total number of Rorschach protocols and rescored 
al m experienced clinical psychologist and a fourth-year graduate student 
x. nical psychology.” Only a five per cent discrepancy was found by these 

© judges in the 10 records which contained a total of 183 responses. 


a. r s 
To measure the narrowing of interests. 


"D Populars. Rorschach emphasized that the popular Ok "vulgar" 
inm Dses measure the individual's ability to share in the collective or com- 
Way of sensing or perceiving (34, p. 198). Beck's statistics show that 
ae EPI lower than four in an adult show "we are dealing with one 
Ose thinking fails in identification with that of the group” (4, p. 1759 
the ы Animal per cent. _ The animal or A response Rorschach saw as 
ciation Icator of stereotyped thinking and inversely related to freedom of asso- 
me venis fluidity of thought processes (34, p. 68). High A per cent n 
ta lity to have a variety of ideas and varied interests. Beck sets the 
Optimal range of А per cent at 65 (4, р. 15). 
tea Human content. References to humans in the: Rorschach test 
кы, as an indication of interest in all known fields, the dance, the 
atic arts, sports and adventure, war, religion and other rituals, mythol- 


ову 
© x . t а s © c Ы 
› ++. abstractions of human qualities, humans in meaningful scenes, carica- 


o 


5p A b 
г. Shabsie Kurland and Mr. Louis Lepine kindly consented to act as judges. 


282 JOURNAL OF PSYCHOLOGY 


ture” (4, p. 43). The cutting-off point was set at one or no human (Н) 
response (this was done because the human of Card III is so readily seen). 


(4). Number of responses. A fourth indicator of interests is the 
number of responses (R) which Beck interprets as one measure of the free- 
dom to think and an index of the individual's ability to have a variety of ideas 
and associations (4, p. 54). Beck furnishes norms for R but his figures 
are based on various JQ groups and could not be used in this research. In- | 
stead the median R for all four groups was used. 1 


" Рет » А А © 
(5). Variety of content. Finally, the variety of content in each re 
š 3. in f = : 2 ny 
ord is an indicator of interests (5, p. 28). Human, animal, and anatom? 
references were not considered in determining content variety. 


b. To measure dominance, intolerance and selfishness. 


(1). Color. Rorschach described the form element in his test as meas 
uring conscious control (34, p. 69). Piotrowsky states that the more dom- 
inant this is over color, the greater the control over emotional impulsivity- 
Form color (FC) thus stands for effortless and adequate emotional adapta- 
tion and color (C) for emotional impulses in which no regard is given (0 
the rights and wishes of other persons and in which self-centeredness an 
lability are highest; color form (CF) responses are indicators of iU 
between these two (31). It is thus desirable that an adult produce more F 
than CF and C (32, p. 343). The reverse is indicative of immaturity © 
emotional reactions. 


(2). Sum color. Both Beck (4, p. 31) and Piotrowski (32, р. 343) 
regard the sum of all color as a measure of the individual's desires to FA 
ciate or dissociate with people, of the capability of feeling content with his 
world. The lower the sum color (Sum C) the less is this desire for COP" 
tact (31). 
ctivitV 


(3). Movement. Movement or seeing humans in some kind of а hid 
will 


on the Rorschach plates represents among other things a value system А 
is mature (M); seeing animals in motion (FM) and seeing motion ie 
plained as due to natural causes (m) are both concepts of the self which t : 
individual has and which are less mature (25, pp. 254-291).  Piotrow?" 
believes that in moments where the individual loses control over his behav!? 


B M 

the effect of FM increases (32, p. 356). The mature person has more Е 

than the total of ЕМ and m combined. Illness, if it creates mE, 
co 


changes, should result in the Rorschach picture of more FM and m 
bined than of M. 


— 
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(4). Experience-balance. Beck states that the ego defends itself against 
frustration by a process of withdrawal or coarction and this is directly meas- 
ured by the Rorschach sign of the ratio of color responses weighted to move- 
Ment responses ( M), or the experience-balance (EB) (5, pp. 32, 40). Ror- 
schach has defined coarction as resulting in an EB of one M :one C, or one 
Mino C, or no M no С (34, p. 84). 

(5). FM of hostile animals. Finally, if persons are egocentric we 
a expect them to be easily irritated and prone to have hostile attitudes. 
The sign of animal movement (FM) is the measure of less mature con- 
cepts and one would then expect the irritated individuals to see animals that 
are hostile or in threatening positions (32, pp- 356-357). 

с. To measure the degree of dependency and insecurity. 

(1). Shock. Both subjective and objective signs of disturbance to the 
chromatic or achromatic Rorschach plates are considered indications of emo- 
tonal instability or neuroticism. The criteria for these signs have been thor- 
oughly established in the literature (25, рр. 338-349). 

(2). H:Hd. The ratio of the number of parts of the human body 
Seen (Hd) to the total persons seen (H) has long been accepted empirically 
as a measure of anxiety when the Hd responses outnumber the H responses 
bya two-to-one ratio. 

(3). Fague wholes. As a further measure of insecurity and depend- 
анар the number of vague whole responses seen is supposedly a good yard- 
Stick, A vague whole response is one which uses the entire inkblot, is of 
Such Poor quality that it does not meet acceptable standards (F—) or which 
'S of a percept which is vague and similar to the concept of "inkblot," such 
as "cloud" or "smoke" or other amorphous perceptions. Whole responses 
Measure the abstracting, surveying, and integrative abilities of the individual. 

here this is impaired or weak we may assume inability to analyze and 
abstract successfully, and anxiety can be deemed present (33, pp. 138-140). 
‚ (4). W:M. Another index of dependency may be used, namely the 
"atio of all whole responses to movement responses (W:M). This ratio 
normally should be two to one and is believed to be the ability or extent to 
Which the individual is able to mobilize his creative or productive energies 
ү, back up his intellectual interests and ambitions (25, p. 302). When the 
SNO is higher than two to one, the level of aspiration is too high and the 
"ive can become a negative one. The individual strives hard but accom- 
Plishes little, or if he does achieve, this is at the expense of worthwhile de- 


vé 
lopment of personality. 
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(5). Shading. Shading is an index of insecurity or anxiety. Much 
of what has been said about the difference between the different kinds of color 
responses can be applied in this discussion of the shading responses. Where 
the form element is dominant over the shading (Fc) there is greater control 
over anxiety than when the form element is either lacking (c) or between 
the two (cF) (31). Thus where the shading with form prominent is less 
than the combined score of the other two types of shading we can assume that 
anxiety is not well controlled. 


d. To measure the degree of hypochondriasis. The measure of hypo 
chondriasis or body preoccupation on the Rorschach is the anatomy response. 


2. Results of Rorschach Test 


Little difference between the experimental group of tuberculous patients 
and its controls were found on the results of the Rorschach analyses. 1 ue 
experimental group did show changes in the test-retest situation which were 
not consistent but none of these changes were statistically significant OT 
was there any Rorschach evidence which showed the experimental grouP 
basically different from the other two control groups. " 

In a further effort to emphasize differences the experimental group results 
on first testing were combined with the tuberculous control group (V-c) t? 
form one tuberculous group (T) and these results compared to the surg! 
cal control group test results. Some differences between the T group and the 
surgical patients (S) were then obvious. Notice, under the heading, Ead 
towing of Interests" in Table 3, while only one of five Rorschach measure? 
shows a statistically significant difference between the groups, there are deis 
nite differences in the means of the remaining four measures which show 
the Т group as having Rorschach evidence for such narrowing. т 

The same kind of trend is also obvious under the second heading in I 2 
3, "Dominating, Intolerant, etc." While only one of the five Rorschach 
measures is statistically significant and then only at the .10 level of signifi- 
cance, there are obviously more in the T group on four of the five measure? 
who show Rorschach evidence for regressive emotional changes. P 

The third and fourth headings of Table 3 show a reverse tendency in tha 
there the surgical control group has more members with Rorschach signs 5 
dependency, insecurity, and hypochondriasis. Combining these two headings: 
we find that in three of the six Rorschach measures statistically significant 
differences are found between groups which show the surgical control grouP 
more maladjusted. 


E М x 5 А я ng 
A possible interpretation is that the surgical control group may have amor? 


able 
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Bises TABLE 3 
MBER AND PER CENT OF TUBERCULOUS AND SURGICAL PATIENTS WITH RORSCHACH 
SIGNS OF REGRESSION 


Combined 
tuberculous Surgical 
Rors 4 N= 50 25 
orschach sign No. % No. % Level of confidence 
“ын of Interests 
Pre than 4 7 14 4 16 not significant 
H o Sver 65 19 38 5 20 not significant 
d 1 or less 27 5+ 11 44 not significant 
C 28 56 12 48 not significant 
ontent* 30 60 7 28  .01 
Баш, Intolerant, etc. 
e C over FC 20 40 5 20  .10 
PM. с 2+ 48 9 36 not significant 
Gon over M 17 34 12 48 not significant 
Mistricted EB 18 36 8 32 пог significant 
» of hostile A 9 18 + 16 not significant 
URN Insecurity 
quoto shock 24 48 19 76 .02 
Yi over H 5 10 4 16 not significant 
2808 w 28 56 17 68 not significant 
Shae 29 58 20 80 .06 
н mg 20 40 11 44 not significant 
Vpochondriasis 
A 
natomy of 1 or more 17 34 15 60.05 


*Criten 
ri i : 
terion is the number below the median score for both groups. 


natos more insecure, neurotic individuals (Neurotic Shock) who are 
i qd — about surgery (Anatomy Responses), do not feel capable 
Stiers ie made of them (W:M ratio), but in terms of attitudes to 
of бе of interest in their normal social environment they still think 
the (iy as part of the extramural environment. It is interesting that in 
where th orschach sign which Piotrowski believes appears during moments 
356) he UM loses control over his behavior, namely FM (32, p. 
dn sida e find that in Table 3 the surgical group has 48 per cent who have 
Xcess of FM and m over M. In the combined tuberculous group only 
"og cent show this ratio. There is thus in the surgical group Rorschach 
lus се of insecurity and fearfulness, concern about the body. ‘This evi- 
give aum not as marked in the tuberculous group of patients although they 
"n a of being more “intolerant and selfish” and of becoming respon- 
el ewer stimuli” (3, pp. 322-323). . А 

who Pi with the surgical patients the tuberculosis patients have fewer 
w Rorschach evidence for body concern (Anatomy) or who are in- 
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secure and neurotic. As of the period when tested the tuberculosis е 
seem to have accepted their illness well and to have adjusted to it, TERMES 
they manifest some mild changes in the emotional sphere. As with the mad 
and-pencil tests the Rorschach results do not yield statistically кты 
differences. Only the term "tendency" can be applied, but within the im | 
of this word there is Rorschach evidence that both tuberculosis and ys 
groups do show some emotional reactions to hospitalization. “The c 
give evidence of good adjustment to their situation, but some "ieu 
behaviorisms toward their social environment seem possible. The surgica 


А E жа inwardly under 
group gives test evidence for being outwardly adjusted and inwardly 
subjective strain. 


E. Tue Brackv Test 


Unfortunately for this part of the study technical difficulties made s 
possible for this test to be given to the surgical control patients at the cR 
Howard Veterans Administration Hospital. This section therefore ud 
with the differences between the experimental group and the Беки o 
control group, the former being tested and then retested after SL e 

The results of this test do not support a hypothesis of regression; e vii 
the experimental group, while ill, shows more evidence of “Weak ten 3 мез 
than when recovered. When the experimental group did recover it ai tisti 
resemble the matched group of tuberculous patients, rather it showed r oe 
cally significant differences, These differences suggest that if the Blacky 


F 7 S эе: s рө в 
is valid some unknown variable is influencing the test picture. 


F. Summary 


ИКЕ" 

The hypothesis was made by Barker, Wright, Meyerson, and аса 

(3) that the chronically ill patient tends to regress in four prag car 

ways. By means of Paper-and-pencil tests, the Rorschach, and the wi 
test an attempt was made to measure this. Hospitalized tuberculous pat 


ires long 
i е sk noi — es 
Were the research subjects since the chronicity of this illness d reates 
{ сгег 
periods of bedrest, dependency on 


hospital personnel, and in genera 
stress, 


Twenty-five male veteran 


" -ith 
. : . е sis W! 
patients sick with pulmonary tuberculosi 
an average hospital stay 


cation 
of eight months were matched for age, edu 


бЕцгећег investigation revealed low 
inconsistent changes. See Charen, S. 
Psychol., in press. 


these 
reliability of the Blacky test сан E 
Reliability of the Blacky Test. J. 
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c : — n + л А 
olor, and occupational level first with 25 recovered tuberculosis patients with 
а: " Н H c 
Rig hospital stay of 12 months; and second with a group of 25 non- 
uberculosis patients hospitalized less than two months for surgery. 


1. Paper-and-Pencil Test Results 


No significant differences were found between any of the groups on these 
tests measuring four different kinds of attitudes believed to exist in the chroni- 
cally ill, nor did the experimental group show any test change when recovered 
and retested. Combining the two groups of tuberculosis patients and com- 
Paring tests for this new group with the test results of the surgical group 
"aen insignificant but consistent test evidence for the presence of minor 

s of hospitalization and illness in the tuberculosis patients. 


2. Rorschach Test Results 


No significant differences were found between any of the groups on Ror- 
Schach. patterns measuring the four kinds of attitudes. Combining the two 
groups of tuberculosis patients and comparing the. Rorschach patterns for this 
new group against the surgical control group revealed tendencies, as in the 
ei y adu tests. „The surgical patients seemed more concerned about 
hem. intervention since the Rorschach patterns revealed more Rem of 
steno} neurotic shock, and hypochondriasis, but they showed Rorsct ach 
Марны or better outward social adjustment. The tuberculosis patients 
ind notionally more secure, but they showed tendencies towards narrow- 

interests, intolerance, and selfishness. 


3. The Blacky Test Results 


a EN measure for Freudian concepts no evidence for regression in the 

bitu MM group could be found. Further investigation showed poor re- 
Y in this test caused conflicting results. 

in oe of the tests was there evidence for changes in personality structure 

Y of the research groups to which the term regression could be applied. 

uberculosis patients on the average apparently accept hospital conditions of 

edrest, dependency, reliance upon others, and social frustration with pat- 


t . E 
erns of behavior which are adult and not childlike. 
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A COMPARISON BETWEEN A HOSPITALIZED AND A 
NORMAL GROUP ON THE X-O TESTS* 


Counseling Psychology Service, V. A. Hospital, Chillicothe, Ohio 


А. W. Jones 


A. THE PROBLEM 

eie in values over the last 30-year period and a comparison of 
ибо еѕ А older and younger persons have been the subject of a recent 
jen ye ( ). At that time it was demonstrated that since 1923 there 
bcm ree liberalizations in attitude, as revealed through a decline 
seat ta qus of words considered wrong on the Х-О Form, and an 
Rd on in the number of words marked as interests. Little change in the 

a mber of worries over the three-decade period was interpreted as in- 


dicati А на" 
ative of less involvement of worries in the total cultural pattern. The 
in the main, the attitudes of their 


ather than growing increas- 
yses pointed up the 


Sie adults were found to have retained, 
ens more resistive to cultural change, I 
eiae conservative with age. Percentage item anal 
With a reedom in sex-social activities among younger groups, together 
циа, ipee relaxation of moral codes; and some liberalizing was ob- 
among the older persons as well. 
ips say of the literature reveals that neuropsychiatric patients have been 
мрена of only certain limited types of attitudinal research. (1). With 
ackground of data and accumulated groups for comparative purposes, 
te to see in which ways mental patients might 


it s 
Seemed unusually appropria 
as was previously utilized with nor- 


differ i 8 
E ^ in response on such an inventory 
als А ; 
at decade intervals over an extended period of cultural change. 


B. MATERIALS AND CASES 
erede and 2 of the Х-О inventory were used in this study (3). The 
consists of a list of 125 possible wrongs, such as "fear, anger, 
with the person taking the test directed to 


suspic} s 
Picion, laziness, contempt,” 
d then to circle the 


ia any of these items he believes are wrong an t 
of еы In each of thei 25 lines thought worst. The second test consists 
Seri. e worries as "sin, headache, fault-finding, sneer, depression. All 
БРТ worried about are to be crossed out and the one word most 


* i š 
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worrisome in each line to be circled.! The third X-O test is concerned p 
a list of possible interests, but since it was not given to the adults in 
previous study, it was also not administered to the hospitalized e Р 
One hundred male chronic, open-ward patients at the Chillicothe, m 
V. A. Neuropsychiatric Hospital were the subjects. "They were gleaned н 
а group of over 300 contacted patients and thus represent those who v the 
able to read, were coóperative, and in sufficient contact to мае 
form. The range in age was from 20 to 70, and the average 47. ‘ae 
were thus nine patients 20-29; 27 from 30-39; 21 from 40-49; 23 asi 
50-59; and 20 who were 60 and over. By far the largest number Aü 
diagnosed schizophrenic (70 out of 100), and there were only five m 
were classified other than psychotic. The educational level of the Sur 
was believed to be equivalent to the completion of grammar school, m iid 
age below that of the mostly college trained normals to whom they 
compared. А 1 
These patients could be contrasted with a total of 278 males duis 
the 1953 testing with normals (2). (The larger groups of поча. 132 
and adult females are not included in this total). These consisted О hen 
male undergraduate students at Ohio State University and 146 apr 
Of the latter, 32 were in their thirties, 36 in their forties, 40 in their ^ 
and 38 were 60 vears of age and over. 


C. RESULTS «of the 
The two major methods of treating the data are: (a) analysis ie B 
total number of words marked on each test; and (b) item analysis 
the percentage marking each word on both tests. 


1. Age and Normal-Hospitalized Comparisons in Total 
Words Marked 

Table 1 presents the results as regards total number of words ™ ales 
as wrong and as worries by both the patients and the normal adult sei 
of the latest testing in 1953, Although in each instance there is an incr Ki s 
with age in average number of words marked on both tests, the „е 
mark significantly тоге (beyond .01 level) words only on the per a 
test. The previous study demonstrated the meaning of more frequent т the 
ing by each Successive decade of adults on wrongs and showed that for 
difference between age groupings on the worries test, although increasing 


t 2 nds- 
the older Cases, was not interpretable in terms of any set age tre 
CNN 


arked 


1The circling aspect is not dealt with herein. 
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\ TABLE 1 
A Comparison or Marr PATIENTS AND NORMAL Men TESTED IN 1953 ON TOTAL 
Worbs MARKED ON THE WRONGS AND WORRIES SUBTESTS OF THE Х-О TESTS 


Patients (N = 100) 1953 Normals (N = 278) 
Age 20-39 40 plus 20-39 40 plus 
Wrongs 54.9 59.5 40.8 54.5 
Worries 33.2 39.5 31.0 34.0 


. As compared to normals, patients show an insignificant increase in mark- 
ing with age on the wrongs subtest. "This quite small rise might possibly be 
due to the greater homogeneity of the patient sample (they all have the 
Common experience of being in the hospital), which could reduce the ap- 
Pearance of any such age differences as might be present. 

The slightly greater increase with age in marking on the worries test is 
also not large enough to be considered important. Again, as was discov- 
ered Previously with the normals, worries appear to be more individualized 
in nature and less sensitive to gross age changes. £ 

The second major finding is that with both tests and with both age 
groupings, the patients mark more words than the normals. On the wrong 
Subtest, there are significantly (beyond .01 level) more words marked by 
the patients, indicating a more conservative, rigid attitude toward life in 
Beneral, However, on the average significantly more worries are not marked 
by. patients, Either they are unaware of their deviations or are unwilling 
to admit them in testing. A neurotic sample might more readily reveal symp- 
toms than the primarily psychotic group reviewed here. 

The patients of today mark about the same number of wrongs (average 
of 57) as the junior-senior students of 1923 (55), indicating a general 
framework of conservation appropriate to a period of 30 years ago, but quite 
different in content, as the item analyses will reveal. Since the worries test 
has undergone little change over the 30 years in total number of words 
marked, it is not surprising that today’s patients, when viewed in toto, mark 
about 36 words, the same as the junior-seniors of three decades previous. 

The diagnosis for each patient was obtained and breakdown of total 
Score on the wrongs and worries tests was reviewed. The vast majority 
Of cases carried the diagnosis of schizophrenia, and paranoid schizophrenia 
Was, in turn, the most frequent type. There were no significant differences 
between paranoid schizophrenics and all other schizophrenics on total score. 

© attempt was made to compare psychotics to non-psychotics (neurotics, or- 
Banics, etc.), since there were too few cases in the latter category. 
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2. Item Analysis 


Because of the general absence of age trends within the hospitalized рор 
lation, it was decided to “lump” all the patients together in the determina- 
tion of percentage marking for each word. It was felt that by thus kanalar 
the cases more stabilized percentages would be obtained. Since the pee а 
age of the patient group was 47, it was compared with the normal im Р 
aged 40 and above. In this way, consideration would be taken of апу Es 
differences as might be present but did not become recognizable in the tot 
score analyses. 

On the worries subtest, there were a total of 40 words which showed M 
least 20 percentage points difference in marking between the normal p 
hospitalized groups. This amount of difference is equivalent to at us 
-01 level of confidence. To facilitate the handling of these diverse Y e 
ences, the 40 words were divided into predetermined categories by iem 
judges, all of whom had either Ph.D. degrees or were advanced ee 
students in psychology. The average percentage agreement of the W 
classifications was 85 per cent. Only 

"Table 2 shows the categories used and the words placed in each one. 

TABLE 2 


I 

wr PO 

CaTEGORIES OF ITEMS OF THE Worries Test win AT Least 20 PER БЕРМЕ 
DIFFERENCE BETWEEN NORMAL AND HOSPITALIZED MALES: EXTENT OF AGR 


NTS 


OF Jupces Is INDICATED мй 
Neurotic Delusional 
complaints Depression thinking — — — 
secution 
100% Nightmares 100% Blues 100% parsu 
Hysterics 75% Moodiness Enemies 
Twitching Ruin гооп : 
75% Fainting Crying 75% Burglars 
Suffocating Lies 
Dizziness рй 
Physical Hostility i 
impairment Reaction Immaturity 
100% Disfigurement 100% Sneer 100% Childishnes* 
75% Homeliness Meanness Flightines 
75% Roughness Giggling 
Faultfinding n а 
Feelings of nt 
being different Disease Employme 
100% Queerness 100% T.B. 100% Work 
Stupidity Germs Money 
75% Awkwardness 75% Dirt Business 
Employer 


Miscellaneous 
100% Stylishness 


p—— 
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those words with at least 75 per cent judge agreement were included. For 
35 out of the 40 words this level of agreement was obtained. АП of the 
Fondi учан were marked more frequently by the patients with the 
of employment, checked more often by the normals. 

P ak be seen readily that the greatest number of these differences fall 
"yon D area of abnormal behavior. Certainly it might be expected 
Cri ne es schizophrenics would be concerned about items classified as 
os thinking. Neurotic complaints, depression, immaturity, and hos- 
> reaction can be similarly explained in that these symptoms are also 
[carie of mental patients. The fact that physical impairment and 
tiling marked as worries is not surprising in a hospital setting. Quite 
WES gly, as indicated by the checking of words under the category, 
did m being different, patients would seem to be cognizant of the fact 
anii 5 are unlike other people. It would not be anticipated that patients 
E e as concerned about employment, since the vast majority of them 
P involved in work. The miscellaneous category, designed to be a 
bep ud had only the one word "stylishness," placed there with agree- 
, thereby reflecting the efficacy of the other predetermined categories. 
ае the relationships between current percentage markings by 
derk г adults and patients, and current and previous markings by stu- 
fibers an e 3 was constructed. Here are listed in descending order those 
s with the largest differences between patients and normals, with the 


Listing TABLE 3 
OF WORRIES SHOWING THE GREATEST DIFFERENCES BETWEEN HOSPITALIZED AND 
NorMAL Cases, PLUS THE ADDED PERCENTAGE COMPARISONS WITH 
1923 AND 1953 Juwntors-SENIORS 


23 '53 Normal 


Ww JS 1-5 Adults N. P. Difference 
— % % % % % 
Olson 
Gen 13 9 10 60 50 
PEU 7 7 8 54 46 
Childish 21 24 27 69 42 
башы: ышы 13 24 6 45 39 
Roughe, 15 16 16 54 38 
Saioan 19 16 14 48 34 
wit ning 12 16 17 51 34 
Ruin E 6 10 12 45 33 
Pu 20 16 22 54 32 
ШЕ 14 20 11 a2 31 
= erics 6 5 5 36 31 
ork 
Empl 68 49 71 33 38 
Busing 24 20 35 9 26 
uo ng zo 8 89 s 
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one addition at the bottom of the table of those words which were due 
more frequently by the hospitalized group. The comparative percentages ba 
each word are also listed for the 1953 junior-senior men and the 1923 juni 
en. резе" 
Ете two columns of the table show that the differences iy E. 
centages on these worries over the 30-year period are amazingly en ro 
viewed against the background of value changes previously reporte nini 
Of all the words listed, only “business” has changed 20 per cent P al 
over the three decades. In addition, the percentage marked by the мее 
adults are also very close to these other two testings, as a glance at the poo 
column will reveal. Again only the word “business” displays a 20 d p* 
point difference when the normal adults are compared to both the 1 om 
1953 juniors-seniors.? Finally, a totaling of all the percentage points шей 
ences between the patients and the 1953 adults on these 11 words ш the 
to 410 points; whereas the total difference in percentage points tasaren 
1953 adults, the 1953 juniors-seniors, and the 1923 juniors-seniors com go 
was only 83. It therefore seems that normal and abnormal € um is 
differentiated quite clearly on the basis of how the worries subtes 
marked. Ра 
Six of the 10 categories аге represented in these the greatest S e 
The largest difference on the word “poison” does reflect the paranoi otf 
ment in the hospitalized group. Those words included under the е 
"employment" are listed at the bottom of the table for comparative 
poses and are self-explanatory, | 20 per- 
The wrongs were found to be more difficult to categorize. At the ri lize 
centage point, there were 66 words which differentiated the hospita the 
from the normal group. Therefore, 30 Percentage points was taken v the 
required difference in order to obtain the most essential characteristics О 


d 
s ч ; геге marke 
Patient group. There were 39 words so designated, 38 of which were by 
more often by the patients. 


ү k often 
Only “swiping? was marked more nt. 
the normals as a wrong—91 p 


rd er ce 
ег cent as opposed to the patients’ 48 ie э 
(It makes sense that hospitalized “vets” living side by side in a war 


rere 
not as often look askance at minor pilfering). As before, these words Mn 
placed into predetermined categories by the judges, but with irae ap- 
Success. (The average percentage agreement was only 65 per cent). Itural 
Pears that wrongs are less personalized in nature, more affected by T. tors: 
change, and thus may have less "power" as abnormal-normal discrimina 


ss than 
2Quite naturally, older 


s А sine 
working males are more worried about bu 
younger students. 


i ) 
cu —  — — алал» 


qa—————————— 3 ——— 
M ———— VÀ 
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Only the various categories are here mentioned and various examples of 
the words herein contained examined: hostility reaction, physical impair- 
ment, and feelings of being different, are repeaters from the worries cate- 
gories. Quite logically, the se/f-assertive category appears to be а mild form 
Of hostility reaction, containing such words as "bluff," “boldness.” The 
main wrong stressed in the financial group is “debt.” The patients’ economic 
dependence upon the government might be responsible for this reaction. 
Depression —" feeling worried," "blue," is quite an expected type of marking. 
In the sex-social area there is a crossing out of such terms as “flirting,” 
“bashfulness,” indicating a more rigid approach to heterosexual relations. 
"Dullness" and "absentmindedness" are such words as are included under 
the classification of cognitive difficulties and point to a condemnation of the 
"mental confusion" common among neuropsychiatric patients. A proper level 
of activity seems important, too, since both “overwork” and “idleness” ap- 
pear as wrong under work level. Visceral reaction includes such terms as 
Overeating,” and “vomiting,” suggesting an awareness of bodily involve- 
ment in emotional disorders. Socio-economic status contains "peddler" and 
aristocrat,” somewhat rejecting economic extremes. Finally, the miscellane- 
ous category presented no clear cut item groupings. 
LISTING or WRON ў VAR ITAGE D {СЕ$ BETWEEN Hos- 

NGs SHOWING THE GREATEST PERCENTAGE DIFFEREN 5 


PITALIZED AND NorMAL Cases, PLUS THE ADDED PERCENTAGE COMPARISONS 
WITH 1923 AND 1953 JUNIORS-SENIORS 


'23 53 Normal : 

үү, Ј-5 J-S Adults N:P. Difference 
bus. % % % % % 
qoughness m m 13 66 E 
je 39 20 31 84 53 
Chen 36 11 19 69 50 
clumsiness 26 14 13 63 50 
p irting 47 11 18 66 m 
foeni 

Гепа 53 + 43 88 45 
Slang м 11 20 63 43 
cimiting 18 8 11 5+ 43 
7 lgeling m 17 18 60 42 

Losing 2 27 69 42 
BI 34 29 

uff B 26 4 82 41 
Swiping 80 86 91 48 43 


Ла Table 4 are found those wrongs which showed the largest percentage 
differences between the normal adults and the hospitalized patients, with 
the 1923 and 1953 undergraduate percentages listed for purposes of com- 
Parison. The total percentage points difference between the patients and 
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normals was 510, while that for the adults, the 1953 and 1923 e 
ates was 281, again bearing out the same kind of relationship foun lec 
the worries. As the table shows, however, the wrongs have changed Rin 
erably over the 30-year Period; and adults and youths do differ more a 
was discovered with the worries. It has been indicated previously that € 
of this is because Wrongs appear to be more sensitive to age and cu 
change. 
D. Discussiox 


Я ssible 
The uniqueness of this study seems to lie in the fact that it was ада 
to compare the "attitudes" of a neuropsychiatric group to those of s ier 
of both today and 30 years ago. Such an investigation has great tire 
demonstrating that although patients in a mental hospital feel € int 
ently and hold other standards from those which society calls dris three 
feelings are in many ways akin to what was considered appropriate ee 
decades previous! Indeed, psychotics may be caught, in part, in the 
servatism” of the past, appre 
However, neither cultural nor age change appears to have icio н tiate 
ciable effect on the worries of psychotics, for the words that anne 
them from normals have been marked by this latter group with deris 
constancy for 30 years! Is it Possible to conceive of a psychotic panes pie 
ture which would essentially be resistive to changes? But other wor 
establish this, hanges 
As was mentioned, the hospitalized group did not display the age € ‘these 
which were so typical of the normals, Certainly future studies along onic 
lines should make an effort to obtain a broader sample than um ed 
openward group tested here, and to examine differences in вашара erva- 
Patients do consider more things wrong, though, and reflect a age 
tism” which makes present day living strained and stultified. That dmit 
Worries were not marked might be merely a general reluctance to ^ 
to them; this needs further study. un- 
The logicality of the item analyses makes extensive discussion of them the 
necessary. It might Prove useful to broaden the scope and diss 
Severity of the type of items included. The original Y-O tests pi in 
many such words, but they were later omitted when the test Was "3 as It 
schools. To be sure, there are certain objections to using the Ж “О h an 
Stands, and these have been detailed elsewhere (4), but the use of suc 


> й А = БЕЙ 
Item-check format with adult patient groups appears more than just! 


] 
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E. SUMMARY 


One hundred chronic open-ward male patients at the Chillicothe V. A. 
Hospital were administered Tests 1 and 2 from the А-О form. Their 
Tesponses were compared with those of 384 males obtained in the 1953 test- 
ing with normals, and, also with those of college upperclassmen of 1923. 
The following conclusions are offered: 

l. The neuropsychiatric patients did not exhibit the increase in number 
of words marked with age on the wrongs test that had been shown previ- 
ously with normals. Greater homogeneity of the patient sample was offered 
as a possible explanation. 

2. Little difference in total number of worries marked by patients and 
Normals was noted; and it was suggested that patients might not wish to 
admit to them. 

A 3. Patients marked more wrongs than older no 

Conservatism” used by college undergraduates of 30 years ago. 

+. Item analyses pointed up certain general categories of response on 
both tests which differentiated patients from normals and which “made 
Sense” in terms of the hospital setting. 

5. The worries which separated patients and normals had shown little 
change in marking in 30 years, and in older adult and younger groups. It 
thus seems that patient groups could be clearly identified on the worries 
test. 

6. The use of item-check type tests with psychiatric patients seems justi- 


fied, 


rmals to the level of 
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THE EFFECT OF ORGANIZATION UPON COMPLEX 
REACTION TIME* 


Nuclear Development Corporation of America 


Ivan FLORES 


A. Ам 


The purpose of this experiment was to show that organization of either 
the stimulus or the response field, or both, of a complex situation resulted 
їп a reduction in reaction time to the situation. 

A literature search revealed that it has been taken for granted that or- 
Panization has a beneficial effect upon reaction time to a complex situation. 


1. Definitions 


A few definitions are required to simplify the exposition. 

A Complex reaction time. The subject is in the test situation where 
Stimulation to only one sense organ is changed. The change of stimulation 
may take place in one of the several forms that the stimuli assume (here, 
Several numbered lights). This change is of the same quantity in each form 
(a light is either on or off). For each form there is a required response. 

he quantity of stimulation of one of these forms is now changed. 'The 
elapsed time between the initiation of the change and the subject's response, 
Provided it is the prescribed response, and his first completed response, is the 
Complex reaction time. In case some other response than the prescribed re- 
Sponse is completed by the subject, this is considered as an error response. 
For the purposes of this study, responses to stimulation of more than one sense 
are considered to be of a higher order of complexity. 

b. Linear organization. Linear organization of either stimulus or re- 
SPonse units will be defined as an arrangement of the units in a straight line 
Perpendicular to the line of sight of the subject and with the units in order 
of increasing magnitude of their numbers from left to right. 

„© Increasing organization. For this experiment, “increasing organiza- 
Чоп” or “greater organization” means changing the organization of the fields 
from an earlier member to a later member of the following series: randomly 


Organized stimulus and response fields; randomly organized response field 
SS, 


* 3 
ac Received in the Editorial Office on November 26, 1955, and published immedi- 
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and linearly organized stimulus field; randomly organized stimulus field and 
linearly organized response field; linearly organized stimulus and response 
fields. 

d. Organization of the field. If the stimulus or response objects 


placed in their field so that they follow no set pattern, the field will be 
If, on the other 
a 


are 


termed not organized, or alternately, randomly organized. 3 
hand, knowing the position of all but one of the objects, there exists 
formula of degree less than the number of objects on hand, which deter- 
mines the position of the last object, the field is said to be organized. 


e. Degree of complexity. The number of forms of the stimulus 
own as 


and 


response variables which are subject to change in the situation is kn | 
the degree of complexity of the situation. In this experiment there are 
lights which might be illuminated, hence the degree of complexity is 10. 


2. Assumptions 


à аы А : situa- 
Complex reaction time increases with the degree of complexity of the 5 


tion. This was established by Hick (1) in 1952. 

Complex reaction time is a linear function of simple reaction time 
some function of the degree of complexity of the situation and of onl 
two items. Hence, if a factor does not affect simple reaction time, 
not affect complex reaction time. Similarly, if a factor affects simple feat 
time in some systematic manner, it will affect complex reaction time 1n 
same manner. А 

Hick (2) displayed to each of his subjects a set of lights arranged ! he 
circle. To each light corresponded a button, on each of which опе of jon 
subject's fingers rested. On different runs, a different number of lights W 
presented. This number ranged from one to 10. For each situation the F 
ject was asked to respond by pressing the corresponding button. He ps as 
that, as the number, л, of lights involved (degree of complexity of the uc 
tions as defined above) increased, the complex reaction time increased. 
plotted curves of reaction time versus degree of complexity. Similar 
was obtained by the experiments of Merkel in 1885. From this data It 
worked out a formula to express the relationship between the variables. 
is given here: 


and of 
y these 
it does 
tion 
the 


na 


T = K log(n + 1), 
where T' is complex reaction time, n is the complexity of the situation» 
constant. 
This formula was obtained by the combined use of empirical 2 
and the current concepts of information theory. The constant factor 


кв" 


па]у®!” 
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is a measure of the subject’s simple reaction time in the environment of the 
experiment. 

Hick's work indicates that in a fixed environment the only parameters 
which determine the individual's complex reaction time are the individual's 
simple reaction time to the sensation under study and the degree of com- 
Plexity of the situation. If there were other factors, these would appear in 
the formula as other constants. They could not be included in K, for then 
this would change the value for the simple reaction time. It was felt, 
hence, that factors which do not affect simple reaction time will not affect 
Complex reaction time, and those that do affect simple reaction time will 


a н еб: 
Несе complex reaction time in the same manner. 


B. THE EXPERIMENT 
]. Apparatus 


Two fields were required on which to arrange the stimulus and the re- 
SPonse media. These stimulus and response media were so designed that they 
could be placed as desired on punched masonite boards. Two such boards 
Were hinged together but held rigid so that the stimulus field was vertical 
and the response field was horizontal. The area was allotted so that the 
area used fell within a visual angle of 20 degrees as suggested by the experi- 
ments by Poffenberger (3). The boards were painted flat black for no re- 

ections and to contrast with the display units. 

A diagram of the construction of the display units appears as Figure 1. 
н here were 10 of each type for stimulus and response. Both types used 
identical translucent plastic squares for display. The units of each type 
Were numbered from one to 10 with Artype opaque black letters of the 
Same font and size for both kinds of units. A seven-watt lamp illuminated 
Mie Dumbered square so that the number was distinguishable many yards away. 

he response square was pivoted so that a few ounces of pressure and move- 
тепе of one-eighth of an inch would cause the action to register. 
placed on their respective boards in 
p of the arrangements to be tested. They were hooked up to the pres- 

ation unit, The experimenter selected one of 25 possible random se- 
Wences of presentations for illumination of the lamps. He pressed the start 
at One lamp was illuminated. The subject responded by pressing 
A he thought was the plastic square correspondingly numbered to the 
re in the stimulus field, which was illuminated. Three seconds after 
: had Pressed a square the next lamp in the chosen sequence was displayed. 
is continued until 25 lamps had been displayed and reacted to. The unit 


€ stimulus and response units were 
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: ; iect’s response 
stopped. The time elapsed between each display and the subject’s ra eh 
was totalized and appeared on the dial of a timer where it was read in hun 
dredths of a second. 


SWITCH 
ACTUATOR 


LAMP 


FIGURE 1 
LicHTs AND BurTONS 


5 
> , ame 4 
When the subject pressed a button which was not numbered the $ А 


t 
f P «on unit 
the lamp which was lit, а red lamp lit on the panel of the presentatio 


B t 
visible only to the experimenter. During the course of this ехрегїтеп Б, 
accumulated errors for no subject was greater than 2 per cent of Be onse: 
An error response was therefore ignored and counted as a correct resp 

Four series of runs were given each subject as follows: 

First Series: Organized stimulus and organized response fields 
Second Series: Random stimulus and organized response fields 
Third Series: Organized stimulus and random response fields 
Fourth Series: Random stimulus and random response fields. 
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The random arrangement was made by taking the usable area and dividing 
it into squares. Each square was assigned a two-digit number. A table of 
random numbers was entered randomly. The first two-digit number deter- 
mined the square where number one lamp would be placed; the next two- 
digit number determined where the number two lamp would be placed, and 
so forth. 

One such arrangement was made for the second series and one for the third ; 
two other arrangements were made so that the fourth series would introduce 
the subject to an unlearned situation. 

In the organized situation the units were put in a linear ordered fashion; 
that is, in a straight, horizontal line in increasing number from left to right. 
In the first series the stimulus units on the vertical board were centered upon 
't and placed above the response units which were centered on the horizontal 
board, 

. Each series consisted of four runs of 25 trials. Each run for a given sub- 
Ject throughout his part of the experiment used a different presentation se- 
quence, "The order of the sequence also varied from subject to subject. 

All the factors of external environment which affect simple reaction time 
Were taken into account and held constant in the administration of the ex- 
Periment, There was a uniform lighting of moderate level, a minimum of 
distraction, a comfortable temperature level, an adequate warning before 
each presentation but not too large a wait between the presentations. The 
Subjects favorite arm was used. 

Since the same equipment, environment, and subjects were used in each 
Series of runs, it was only the organization of the situation which changed 
from series to series for each subject. This minimized the effect of the indi- 


vi "e s s 
idua] Subject in the experiment. 


2. Subjects 
Ten main subjects and one supplementary subject were used. 

he subjects for the experiment consisted of volunteers from among the 
©XPerimenter’s friends and associates. No attempt was made to choose or 
eliminate the subjects on any extrinsic ground. The experimenter's back- 
Ето, socio-economic status, profession, and so forth interposed a selective 
factor toward the people with whom he associated. It was felt that the 
actors which were operative in this intrinsic selection were those which 
id. not affect reaction time as indicated in the literature. Thus socio-eco- 
nomic status, intelligence, race, or religion would not affect the reaction time 


Of suh; 
ubjects to any great extent. 
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Subjects of both sexes were used and no obvious difference in their re- 
sults could be noted. 

The age range of the subjects was from 25 to 40 years. Therefore the 
findings would not cover childhood or senility. s 

Any other factor which might affect reaction time was not known. It 18 
very likely that the population would be random with respect to such factors 
as no other means was used to select the subjects besides those already men 
tioned. 

Personal testimony from the subjects indicated that they were 
especially tired nor worried. 

Directions to each subject were standardized. 


neither 


3. Procedure 

It was then 
ve runs 
earning 


The experiment was performed as above using 10 subjects. à 
observed that for a given subject and series, the times for successi 
would almost invariably decrease. This indicated that situation | ts 
was still taking place at the end of the series. In order to better cons! a 
this aspect, an additional subject was tested using a series of 15 instead of fou 
runs. Fifteen was used because, by the end of that many runs, the learning 
curves had leveled off. 

C. Tue Data 


An analysis of variance was applied to the results of the experiment. 
outcome of this is shown in Table 1. 


The 


TABLE 1 
ANALYSIS OF VARIANCE FOR DATA 


Description Degrees of freedom Mean square 

Treatments 3 2,820 

Subjects 9 sl 

Cells 39 2314 

"Total 159 7142 

Treatments x subjects 27 ptis 

Within cells 120 alae 

2. « p-test 
To analyze the contribution of the treatments to the results, the Is i$ 

is used. The ratio of mean squares of treatments to mean squares of C hree 
taken as the F ratio. The degrees of freedom for these are respectively 


: n 
and 120, and the value of F is 165.0. The one per cent value of F is fou 


H . p 
in suitable tables to be 3.94. For an F larger than 3.94, the results Th the 
be due to chance one time in 100. For an F such as that obtained ш 


data of the experiment, the results could hardly be due to chance. 
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the arrangements have an almost certain effect with respect to the subjects' 
reaction times as set up in the experiment. 

To analyze the effect on the data of the 
ratio of mean squares of subjects to mean squar 
F ratio. The degrees of freedom for each of these is respectively nine and 
120 and F is 0.847. For these parameters, the F values for five per cent 
significance as found in the tables is 2.75, Since the value of F obtained 
from the data is less than one-third as large as this value, it is apparent that 
the differences among the subjects are similar to those which would occur 


if the sample were drawn from a population which had a normal probability 


distribution with respect to the attributes in question. Put more succinctly, 


the results are not likely to be due to the choice of subjects. 

‘ Having established that the treatments cause à difference in the results, it 
is necessary to determine whether this is due to one, several, or all of the 
treatments. ‘To find the effect of the individual treatments the unbiased esti- 


difference among the subjects, the 
es of cells is used as the 


. AN y 
Mate of the variance of the difference of the treatment means, symbolized øp” 
1 с, LIT », x 
S used. This is given by, 
^ 2 m.. 
gp? = 
n s 


Where » is the number of measurements for each subject for each treatment, 
Sis the number of subjects and ™ - - is the mean squares {for treatments times 


subj pos 
Jects. Then, " 2 24.81 А 
Vas 1.24 sec” 
+ 10 
and 
A = 1.11 secs 


Where o is the unbiased estimate of the standard deviation of the difference 


of the 

the treatment means. А : 

Student's ¢-test is used to find the level of significance of the difference 

ОЁ the treatment means. f for the 1 per cent level is 2.473 and for the 0.05 
as of treatments which 


level is 3.690. To find the smallest difference of meat 


^ 
Would be significant for these levels, merely multiply these values by op 


thus 
^ 
Ü = ^ = 
LN E 9n ыа Тоза? 
= (3.690) (1.11) 


= (2.473) (1.11) 


= 2.74 seconds — 4.09 seconds 
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In Table 2 which follows, the differences between the treatment means 
taken two at a time are presented. All of these are greater than the value 
for significance at the 0.05 per cent level, except one which is significant at 
the 1 per cent level. Hence all the treatments are very significantly differ- 
ent from each other. 


TABLE 2 ? 
DIFFERENCES OF MEAN ACCUMULATED REACTION TIMES 


Values are in seconds 


Subtrahend 
Organized Organized А дай! 
stimulus response Both stimulus Sc. 

Minuend only only response organ?” 
Random organization of both 13 
stimulus and response 2.65 12.09 S 
Organized stimulus only 9.4 m 

Organized response only 7. E 


Note—Significant difference at 0.05 per cent level is 4.09, 
Significant difference at 1.00 per cent level is 2.74. 


ue us е field will 
From the table it is seen that the organization of the response at a 
reduce the reaction time much more than organization of the stimulus 


gee : Ng ; field 
Organization of both fields has more effect than organization of either | we 
: А P х : y 1101 

alone. In fact, the reduction in reaction time thus obtained by organ 


z : ization 
both fields is greater than the sum of the reductions from both organiz 
of the stimulus field alone and organization of the response field alone. 
| 
+. The Effects of Learning " 
| А , » nex 
It would appear that sequence learning, the anticipation of what w^ К 
lamp to be lit will be, was eliminated. Enough sequences were availab 
that a different one was used for each run for a given subject. "uu 
Familiarity with the situation, which might give the subject a facility ! 


acting in the experiment, was used so that it could only hinder the purpose? e 
the experiment, That is why the series with expected greatest reaction time “h 
given last. If facilitation existed, it would act to shorten what was hYP? 
esized to be the longest reaction time. sect ben 
Field learning is the name applied to the process by which the subject э 
comes familiar with the stimulus and response fields so that he knows J " 
Where to reach to respond to the illuminated lamp. The work gf О e- 
Simley (4) has shown that this phenomena follows a definite law. o 
mental data was taken with à subject until it appeared that his pem 
These results may be found in graphical pe^ 
ach situation the accumulated time for each run is plot 


had reached a saturation. 
Figure 2. Fore 
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ан — in the series for that situation for the supplemental 

"n A “ig Pe situation, the mean accumulated time for the sample 

This has жы plotted against its occurrence in the series for that situation. 
а extrapolated to correspond to the supplemental data. 


60 
E CURVES FOR EACH SERIES 
AND FOR INDIVIDUAL AND 
| SAMPLE MEANS 


LEGEND 
SERIES INDIVIDUAL SAMPLE 
[ ^ 


50 A 
Ф 
a 
e 
[2 
U 
ш 
^ 40 
ш 
> 
Е 
[e] 
Ы 
< 
5 
5 зо 
b 
o 
[9] 
ч 
20 
RUN NUMBER 
012345 6789101! 12 13 14 15 
FIGURE 2 


ACCUMULATED REACTION Time For Елсн RUN 


Al -— : 
ins though the reaction time of the individual used in the supplementary 
* is somewhat higher than the mean of the sample, it is still useful for 


extra з 
Polating the data of the sample. 
c е в a 
omparison has been previously made among the differences of the total 
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series means. Since field learning is present, there is a tendency for the reaction 
time of the individual to decrease as the individual's exposure to the situation 
becomes longer. "Therefore, a more representative measure of the individual's 
reaction time after learning is the accumulated time for the last of the four 
runs comprising the series for a given situation. The mean last run for 
the sample would be the mean of these times taken for all the subjects. The 
differences among the mean last runs for the situations studied may now 
be taken. The differences of the mean last runs are tabulated in Table 3- 


TABLE 3 
DIFFERENCES ОЕ MEAN Lasr RUNS FOR EACH SERIES FOR THE SAMPLE 


Falues are in seconds 


Subtrahend 
Organized Organized . d 
stimulus response Both stimulus an 
Minuend only only response organize 
Random organization of both 
stimulus and response 2.25 8.52 15.77 
Organized stimulus only 6.77 13.52 
Organized response only Pas 


Note—Significant difference at the 0.05 per cent level is 4.09. 
Significant difference at the 2.5 per cent level is 2.27. 


To find the significance of these differences, the criteria developed in the 
Previous chapter may be used. These criteria were based on an over-all vart- 
ance of the sample. Since learning was shown to have taken place, the variance 
should be calculated with respect to the learning curve rather than with 
respect to the mean for the four runs in the series. Variance based on the 
learning curve would be smaller than that based on the mean. ‘This would 
result in a smaller criteria for gaging the significance of the differences- 
This would mean a smaller difference would be significant on the same level 
than would result from the use of the old criteria. Hence, it is seen dus 
the previously established Criteria are more stringent than would result if 
they were based on variance calculated by using the learning curve. 

Applying the criteria to the differences it is obvious that all the differ- 
ences are significant at the 0.05 per cent level except that between the third 
and fourth series which is significant at the 2.5 per cent level. 


5. Conclusions 


К " " -— a 

The following conclusions are based upon the analysis of the statistical bei: 
and are at a level of significance of 0.05 per cent, except for the statemen 
with the asterisk, whose level of significance is 1 per cent. "These conclu 
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sions presume that little ог по feld learning took place before exposure to 


the situation and that the exposure lasts for a limited length of time. 

situation with randomly organized 
han the complex reaction time to a 
randomly organized response field 


1. The complex reaction time to a 
stimulus and response fields is greater t 
situation with linearly ordered stimulus and 
of the same degree of complexity. 

2. The complex reaction time to a 
stimulus and response fields is greater t 
situation with randomly organized stimu 
sponse field of the same degree of complexity. 


3. 'The decrease in complex reaction time, 
randomly organized stimulus and response fields effected by a linear order- 


ing of both stimulus and response fields, is greater than the sum of (a) the 
decreases effected by a linear ordering of the stimulus field while the responses 
field is randomly organized, and (b) the decrease effected by the linear or- 
dering of the response field while the stimulus field is randomly organized, 
the degree of complexity of the situation remaining constant. 

Upon the consideration of the evidence brought forth, the above state- 
ments may also be made for situations in which learning has proceeded to its 
Physiological limit. This is based on (a) the assumption of a systematic 
d in the literature, (b) a comparison of the 
ith the learning curves for the sample 
and (c) a statistical analysis of the trend of the data, that is, of the mean 
last accumulated reaction for each series. The statistical analysis for this 
Phase is significant at the 0.05 per cent level for the statement followed by 


the asterisk, for which the level of significance is 2.5 per cent. 
Extension to situations of other degrees of complexity follows from Hick’s 


work, previously quoted, on the relation between reaction time and the de- 
gree of complexity of the situation. A limitation arises when the degree of 


complexity becomes so small that no arrangement can be said to be randomly 


organized, two or three degrees, perhaps. 


situation with randomly organized 
han the complex reaction time to a 
lus field and linearly ordered re- 


compared with a situation with 


learning process as postulate 
learning curves of an individual w 


D. Discussion 


The conclusions of the experiment show that (a) if the operator is new 
to the situation, organizing the stimulus feld will facilitate his activity; 
(b) if the operator will thoroughly learn the situation, organization of the 
stimulus field alone will have little or no effect upon the speed of his reactions. 

'This result follows from the kind of stimulus situation studied; any 
change in the stimulus field immediately alerts the operator. The change 
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itself informs the operator of the new information existing in the situation. 
Also one and only one change takes place at one time. 

Since the information is immediately available, it might be only the response 
situation which the operator must learn. Once the response situation is 
known thoroughly to the operator, it is no longer of much importance how 
the data are presented to him. 

The arrangement of the response media is of prime importance. The time 
required to make the judgments: “Do I make a reaction?” and "What reac- 
tion do I make?" seems small compared to the time required for the more 
complicated non-verbalized question: "How do I make the proper response ?" 
This requires the unconscious selection of an intricate combination of muscles. 
If the reactions specified call for similar muscle groups and if the method 
of determining which muscles are required for which response, hinged upon 
a simple law, then it would seem that the response would be facilitated. 
This is the case when Organization is imposed upon the response field. 

When the same organization is imposed upon both stimulus and response 
fields a much greater facilitation results than if only the response field were 
organized. This might be explained in terms of the cueing by the stimulus 
and the stimulus field of certain organizational and muscular processes which 
militate for the resulting facilitation. Thus the stimulus field might help 
circumvent some of the time-consuming efforts of the individual in reacting 
to the stimulus. Also the eye and the attention have been drawn to the 
stimulus unit by its activation. If the response unit is in the same small, pne- 
degree angle of vision of small detail used to observe the stimulus unit it 
would seem easier to find it. Otherwise, the eye would have to move, refixate, 
and then muscular directions would have to be given to move the arm to the 
Proper response unit. 

Although it had been previously tacitly assumed that organization of а 
situation led to a reduction in the reaction time to it, there had been no 
demonstration of Where organization could best be applied. More important; 
the great effectiveness of organization of both stimulus and response fields 


in a congruent manner may now be recognized and practical designs revise 
to incorporate this principle. 


E. SUMMARY 


In this experiment, two fields, each of 10 squares numbered 1 through 10 
Were presented to the subject. 'The subject responded by pressing a square 
in the response field corresponding to the one in the stimulus field which had 
become lit. Four runs of 25 stimuli were presented to each of 10 subjects 
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for each of four types of organizations. These latter were: linearly or- 
ganized stimulus and response fields; linearly organized stimulus and ran- 
domly organized response fields; randomly organized stimulus and linearly 
organized response fields; randomly organized stimulus and response fields. 
The experiment was performed automatically so that a constant period of 
three seconds occurred between the subject's response and the subsequent 
presentation. 

the results of the experiment showed 


Analysis of variance as applied to 
0.05 per cent level, except one 


differences in treatments significant at the 
significant at the 1 per cent level. 


Learning was shown to occur and when its effects were eliminated the 


difference in treatments was still significant at the 0.05 per cent level, ex- 
cept one significant at the 2.5 per cent level. This was when learning had 
proceeded to its physiological limit. 

It was further demonstrated that a greater reduction in reaction time to 
ganized fields was achieved by organiza- 


à complex situation with randomly or; 
achieved when either field 


tion of both fields than the sum of the reductions 


was separately organized. 
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A STUDY OF AUTHORITARIANISM AND 
PSYCHOPATHOLOGY* 


Mary Conover Mellon Foundation, Vassar College 


Mervin FREEDMAN, HAROLD WEBSTER, AND NEVITT SANFORD! 


A. PROBLEM 


The Authoritarian Personality (1) left the question of the relation between 
Psychopathology and authoritarianism or ethnocentrism quite up in the air. 
"Thus, Maria Levinson, in concluding her special study of 121 clinic patients, 
writes: “Our investigation shows that one is likely to find people with more 
or less severe psychological disturbances in the high, low, and middle quartiles 
[of the distribution of scores on the Ethnocentrism scale] although we can- 
not say in what proportions. lt even suggests the possibility that most dis- 
turbed people will be found in the middle quartiles" (1, p. 968). 

In this light it seems a little odd that one should encounter so frequently 
the notion that The Authoritarian Personality regarded high scorers on au- 
thoritarianism as mentally unhealthy, low scorers as healthy. Masling (4), 
for example, expresses this view and then reports that his results show ло 
relations between authoritarianism and certain measures of psychopathology. 
More recently Almond (2) has written: “Shils has already stressed the 
Marxist presuppositions of the study which led its authors to associate right- 
wing extremism with psychological disorders, while the left tended to come 
off with a clean bill of mental health.” 

A possible explanation of these misinterpretations is that writers such as 


Masling and Almond noted—or encountered other people who had noted— 


the California investigators’ greater liking and approval of their relatively 


unprejudiced subjects and assumed that they attributed everything good, in- 
cluding mental health, to them. Our reading of The Authoritarian Person- 
ality tells us that its authors liked the low authoritarians despite, or perhaps 
ill health that were common among them, and 
that their main contribution to the problem before us was a number of hypoth- 
eses, and some suggestive findings, concerning differences between high and 
low authoritarians in susceptibility to different kinds of mental disturbance. 


—— 


*Received in the Editorial Office on Decembe ай, 
at Provincetown, Massachusetts. Copyright by The Journal Press. | 
his is an expanded version of a paper entitled, “Some psychodynamic correlates of 


authoritarianism in women,” presented at the sixty-third annual convention of the 
T s , А 
“\merican Psychological ‘Association, San Francisco, September, 1955. 
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"These hypotheses and suggestions have not heretofore been followed up. 
They concern the psychodynamics of authoritarianism, a matter which, though 
it was the focus of the research leading to the publication of The A uthori- 
tarian Personality, has been rather neglected in the studies and discussion 
stimulated by that volume. In order to understand the relations of authori- 
tarianism and mental health-ill health it is necessary to go at least as deep 
into psychodynamics as did the authors of the original study and with the 
use of adequate sampling. The present study takes a step in this direction ; 
it relates responses on the ЛІЛІРІ, by large groups of young women, to scores 
on the F scale for measuring authoritarianism. 


B. RESEARCH PROCEDURES : 

In two samples? of Freshmen, № = 441, № = 225, the relationships 
between the MMPI and F were investigated in three ways as follows: (a) 
F scores were correlated with the standard clinical MMPI scales (Table 1). 
(^) Each MMPI profile was categorized on the basis of its most prominent 
clinical feature, eg., compulsion neurosis, hysterical tendency, schizoid trends 
(12 such categories in all) and the mean F scores for these groupings cont 
pared (Table 2). (c) The MMPI categorizations described above p 
studied in relation to three groupings based on F score: high, middle, ant 
low (Table 3). " 

No attempt was made to classify MAIPI profiles in which all the scores 
were lower than 60. These constitute about 8 per cent of each sample ш 
appear as the < 60 category of Table 2. Otherwise, all profiles were classi" 
fied. Table 2 contains a brief account of the prominent features of each 
category.) — Needless to say the PI categorization was carried out 
without knowledge of the F scores of the subjects involved. Also, for pul 
poses of studying the relationship between elevation of the MM PI profile 
and F, the MMPI's not falling into the < 60 category were divided into 
two groups, := 60 but < 70, and = 75; the former indicates a profile 
with no scores greater than 69 and at least one equal to or above 60, the 
latter indicates at least one score equal to or exceeding 75. 


C. Resutts T 
The outstanding feature of Table 1 is the correlation, —.41 in the а 
sample, —.44 in the second, between F and the MMPI Hysteria Sca 


геге 

"The 225 subjects were a random sample of a total class, N = 369. They wer 

selected by using a table of random numbers. sos dn 
ЗОпе rater was considered sufficient for sorting purposes. Previous dus 

Which the senior author has participated have demonstrated that where the cri 

for categorization are spelled out in detail, inter-rater agreement is high. 


N 
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(minus its somatic items). Typical items of this scale are ones stressing 
friendliness and social ease, confidence in human nature, and a rather gen- 
eralized denial of aggressive or evil tendencies in the self or in others; in 
short, impunitive modes of handling hostility are stressed. Examples of 
such items, with the direction of response of low authoritarians are: 

I think most people would lie to get ahead (False). 

I like to read newspaper articles on crime (False). 


At times I feel like swearing (False). 
I can be friendly with people who do things which I consider wrong 


(True). 
TABLE 1 
CORRELATIONS oF F Scores WITH MMPI CLINICAL SCALES 
Sample 1 Sample 2 
_ MMPI Scale N Tin N — 235 
I. —.0+ 03 
Е .00 .00 
K —.18* —.30* 
Hs .10* —.02 
D —.05 00 
Hy —.02 —.03 
Hy minus somatic items =H =H" 
Pd 03 —.09 
Pa —.16* —.$4tt 
Pt 13% —.02 
Sc 07 —.01 
Ма 05 —.15* 


"Significant at the 5 per cent level. 
IN = 369. 

TABLE 2 
MEANS AND STANDARD DEVIATIONS OF F Scores For MMPI DIAGNOSTIC CATEGORIES 


Sample 1 Sample 2 
у = +1 N — 369 
N x + 


MMPI Grouping* 


R ee z = 
пера ao c 110.81 25.50 106 113.92 24.00 


dons оп L, K, and Hy 134 
o, Pulsive—Primary elevation 
| 1 Pt, sometimes accompanied 
‚ РУ elevations оп D and Sc 25 125.59 23.92 30 123.03 20.89 


Schizo; 
Chizoid— Primary eleva- 


Б tions on Sc 29 115.14 17.88 15 108.00 21.90 
‘ychopathic—Primary eleva- 
tion on Pd 17 111.05 21.02 18 — 10182 3111 
¥Pomanic—Primary eleva- 
ion on Ma 53 11823 33.38 55 113.58 — 2142 
х 60 3; 11991 2217 34 1411 2036 
= 60 < 70 : 272 11515 2658 22 11453 1961 
25 75 40 — 11370 2+1 42 11419 27.59 


omprise 5 per cent or more of the total 


in nly those groupings are listed which c 
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This finding is buttressed by the results of other types of analysis of the 
data. Examination of Table 2 shows that the mean F score for the repres- 
sive or hysterical grouping is the lowest in Sample 1, and although several 
are lower in Sample 2, none is significantly so at the 5 per cent level. (In 
both samples the mean of the repressive groups is significantly lower than 
that of the compulsive category. This will be discussed below.) Similarly 
for Table 3, for the first sample there are 51 repressive MM PI's in the 
High F group, 58 in the Middle, and 69 in the Low. ‘The difference between 
the high and low group frequencies is significant at the 2 per cent level. 
A similar trend appears in the second sample, although the results are not 
significant at the 5 per cent level. 


TABLE 3 
RELATIONSHIPS BETWEEN MMPI DIAGNOSTIC CATEGORIES AND F GROUPS ые 
MMPI High F Middle F S UNE 
diagnostic Sample 1 Sample 2 Sample 1 Sample 2 Sample 1 Samp 423 
category* N = M7 N= 123 N= 146 N = 123 N= i8 N E eis 
Repressive 51 38 58 43 69 ke 
Compulsive 16 15 9 15 6 7 
Schizoid 8 6 14 9 12 ; 
Psychopathic 6 4 5 7 6 6 
Hypomanic 21 17 18 20 16 18 ll 


(uci v efi ders ich 
*See Table 2 for description of categories, Only those groupings are listed wh 
comprise 5 per cent or more of the total in at least one sample. 


In order to investigate the possibility that the relationship between the 
Hysteria Scale (minus its somatic items) and F might differ for high Hy 
Scores as compared with those in the middle range, we studied as a separate 
group those MMPPs which revealed rather strong repressive tendencies: 
i.e., ones in Which one or more of the L, K, or Hysteria Scales equalled s 
exceeded 70, two standard deviations above the mean. Results of this analy- 
sis demonstrate that the relationship is linear. The mean F score of the 
group with strong repressive tendencies is 101.55 in the first sample (N 7 
34) and 115.19 in the second (N — 27) indicating that there is no tendency 
for F scores to rise with strong repressive tendency. 

The negative relationship between the Hysteria Scale and F is supported 
by the correlations between F and the K and Paranoia Scales of the MMPI. 
The K Scale, developed as a measure of defensiveness in the test taking 
situation, is usually correlated with the non-somatic items of the Hyster!@ 
Scale. As Table | indicates, the correlation between F and К is —.18 in 
the first sample, —.30 in the second, both correlations being significant at 
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the .001 level. The Paranoia Scale correlates —.16 with F in the first sam- 
ple, —.54 in the second,* both correlations being significant at the .001 level. 

The findings with respect to the Paranoia Scale do not indicate a positive 
relationship between low authoritarianism and paranoid tendency as might 
at first seem to be the case. The rather complicated nature of the Paranoia 
Scale must be considered. Actually the scale contains three distinguishable 
types of items: (a) Actual persecutory ideas diagnostic of projective tend- 
ency; (b) a group of items which have been termed the “Poignancy” sub- 
scale, e.g., “I think that I feel more intensely than most people do”; and 
(c) a group of items which have been called the "Naivete" subscale, e.g., "I 
tend to be on my guard with people who are somewhat more friendly than 
I expected." The latter two subscales are often correlated positively with 
the Hysteria Scale and negatively with the Persecutory Ideas subscale. 

It is to these latter two subscales of the Paranoia Scale, Poignancy and 
Naivete, that one would look in attempting to account for the significant 
negative relationship between the Paranoia Scale and authoritarianism. To 
examine further the quality of this relationship, the correlations between 
the subscales of the Paranoia Scale and authoritarianism were obtained for 
the second sample. These were as follows: Persecutory Ideas, 01, Poig- 
папсу, —.07, Naivete, —.22. The last correlation is significant at the .001 
level. As anticipated, the negative relationship between the Paranoia Scale 
and authoritarianism is seen to be based not on any relationship between 
Persecutory ideas and authoritarianism but chiefly on the items comprising 
the Naivete Subscale which emphasize impunitive ways of handling hostility. 


The degree of relationship, —.54, in the second sample is puzzling, how- 
ever. It seems extreme and is probably the result of some idiosyncracy of 
the sample which we were unable to discover. We have examined the re- 
lationships between the MMPI and F for other groups of women and in no 
other sample is the relationship between the Paranoia Scale and F so strong. 


1 is of a weak but definite negative relationship be- 


Our major finding ther з Hp d 
tween hysterical or repressive tendency and authoritarianism. Next in im- 
t fairly consistent positive re- 


Portance is the discovery of a rather slight bu 

lationship between compulsion neurosis or intropunitive tendency and F. 
Table 1 shows that for the first sample the correlation between the Psy- 
chasthenia Scale of the MMPI and F is .13, significant at the 1 per cent 


Ss 

‘This correlation is based on an N of 369, the total class. The random sample 
ОЁ 225 was extended to include all cases because of the unexpected magnitude of 
the original correlation between F and the Paranoia Scale, —.68. Including the 
additional 144 cases lowered the correlation from —.68 to —.54. 
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level. This finding does not hold up in the second sample, however, the 
correlation being equal to —.02. It is not in the correlations between the 
Psychasthenia Scale and F but in the other types of analysis, however, that 
the relationship appears most clear. А 

Thus, when one compares іп Table 2 the mean F score of the repressive 
or hysterical 4.MPI grouping with that of the psychasthenic or compulsive 
category, the mean of the repressive group is lower—and significantly so 1n 
both samples—at the 2 per cent level in the first sample, at the 5 per cent 
level in the second. Similarly, when we compare in Table 3 the number of 
compulsive AZAIPI’s in the high, middle, and low parts of the F distribution, 
we find a tendency for the number in the high group to exceed that in the 
low. For the first sample the number in the high group exceeds that of 
the middle at the 10 per cent level of significance, that of the low group at 
the 1 per cent level. In the second sample, we do not find exactly this rela- 
tionship, the number of compulsive JZJPI profiles in the high and middle 
groups being equal, but the difference between the middle and low groups 
reaches the 5 per cent level. 

In short there seems to be a small but consistent positive relationship hes 
tween F and intropunitive tendency as measured chiefly by the compulsive 
category of the MMPI groupings. This category as indicated in Table f 
is distinguished chiefly by elevation of the Psychasthenia Scale. The items 0 
this scale stress conative difficulties, guilt feelings, feelings of anxiety and 
inferiority, as well as actual compulsive tendencies. 

The remaining findings are of a negative nature. According to the data 
offered in Tables 1, 2, and 3, F is not related to elevation of the profile, i€» 
to degree of over-all psychopathological tendency as measured by the MMPI- 
Moreover, it is not related to schizoid or schizophrenic tendency nor te 
extrapunitiveness as measured by the Psychopathic Deviate and Mania Scales- 


D. Discussion 


It may be noted here that our subjects average slightly below 18 years of 
age, are highly intelligent, are primarily of upper-middle class status, p» 
as a group display little psychopathology. As mentioned above, our majo" 
findings have been borne out in other samples of women, including a class ? 
seniors and some groups of college alumnae of various ages, indicating thas 
the results are not a function of age. Caution should, of course, be exercise 
in generalizing the findings to men. 

The importance of anal reaction formations in the character structure of au- 
thoritarian women is stressed throughout The Authoritarian Personality. and 
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our findings of a positive relationship between compulsive tendency and F 
would appear to support this. In this connection we may note that a study by 
Farber (3) demonstrates positive relationships between anal character traits 
and preference for "violent, power-oriented solutions to . . - current political 


problems." 
arify what is an area of some confusion in The 


This is the matter of the relationships be- 
various forms of handling aggression, i.e., 

In this book impunitiveness is sometimes 
horitarian tendency, sometimes а 
ntropunitiveness is 


Our findings may help to cl 
Authoritarian Personality. 
tween authoritarianism and the 
Intro-, extra-, and impunitiveness. 
treated as a quality of those high in aut| 
quality of those who are low, while for the most part i 
associated with low scores. For example, the authors write: “It may well 
be that while they [low scorers] succeed more often than do high scorers in 
avoiding manifestations of aggression which are destructive of others, they do 
So at the price of increased self-destruction” (1, p. 451). However, on occa- 
sion attention is called to attitudes of underlying self-contempt and the like 
which high authoritarians possess. Lastly extrapunitiveness is associated with 


high authoritarianism. 

Our findings, while not strictly comparable to those of The Authoritarian 
Personality, since the latter are based primarily on interview data, suggest 
the following. Extrapunitiveness, in the sense of relative freedom in the 
expression of aggressive Or dominating tendencies, as measured by the Psy- 
chopathic Deviate and Mania Scales, is unrelated to authoritarianism. Im- 
Punitiveness, as measured by the Hysteria Scale (minus its somatic items), 
'S negatively related to authoritarian tendency ; while intropunitiveness, in the 
Sense of guilt feelings and attitudes of inferiority, as found in the items of 
the compulsive category of the MMPI profile groupings, 1s positively related. 

Tt may be that the apparent discrepancy between our findings and those 
Teported in the original study is a function of semantic difficulty or confusion 
of levels of functioning. Thus, intropunitiveness in the sense of some sort 
9f "true" conscience which permits realistic self-criticism and appraisal would 
КО with low authoritarianism on theoretical grounds. Intropunitiveness, how- 
ever, in some form of early incorporation of hostility which has then been 
directed against the self, logically appears to be a quality of high authoritarian- 
"m. This is what one would expect to be an outcome of the kind of puni- 
tive, restrictive early family environment which is often characteristic of 
authoritarian individuals. ‘A study by Omwake (5) supports this notion 
st the closeness of relationship between projection and introjection. On the 

asis of data obtained by the use of three personality inventories she concludes 
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2 5 і ose 
that those who accept themselves tend to be accepting of others, while th 
who reject themselves hold a correspondingly low opinion of others. 


E. SUMMARY 


In two samples of college women relationships between the MMPI m 
authoritarianism were investigated by three different procedures. The ш 
finding is of a negative relationship, correlations of —.41 and —.44, betwee! 
authoritarianism and the Hysteria Scale of the MMPI (minus its m 
items). Impunitive ways of handling hostility are stressed by this scale. E 
tropunitive tendency, as measured by the compulsive category of the MA » 
profile sorts, is found to be positively related to authoritarianism. The se 
lationship is small but consistent. Extrapunitiveness and schizoid trends ко 
not related to authoritarianism nor is degree of psychopathological мелна. 
as measured by MMPI elevation. Discussion of these results is шее 
upon their relations to methods of handling aggressive tendencies, i.e., extr? 
intro-, and impunitiveness. 
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IS MENTAL ILLNESS MENTAL?*! 


School of Philosophy, University of Southern California 


GrorcE WATSON 


A. THE PROBLEM 


Current theory on the nature of human personality appears to assume that 


human beings have minds that are real entities, which work according to 
their own laws, independently of bodily processes. Among the best known 


of such theories is that of Freud. Freud originated the concept of the un- 


conscious mind as exhibiting forces and counter-forces of which the conscious 


but which actually govern the principal content of 


mind is largely unaware, 
der certain conditions these 


consciousness. Freudian theory maintains that un 
are actually the cause of the psy- 


unconscious forces and counter-forces 
choneuroses and functional psychoses. A person suffering from a functional 
mental illness, according to Freud and the psychoanalytical school, is one 
“out of order”; that is, the unconscious forces 
In this schema, therapy consists of 


{ the unconscious (3) and such 


whose unconscious mind is 
and counter-forces are in “conflict.” 
“effecting a synthesis” of the components о 
therapy is entirely psychological. 

In contrast to psychogenic theories of mental illness such as psychoanalysis, 
which treat the mind as а practically independent entity, there is a growing 
hich indicates the possibility that some of 


amount of experimental evidence W 
the psychoneuroses and the functional psychoses are in part biochemical dis- 
orders of the body, and not illnesses of the mind as such. The present article 


Presents a review of some of t together with a dis- 
cussion of some of its implications for t 


his experimental evidence, 
heoretical psychology. 


В. THE EVIDENCE 
re psychologicaly diagnosed as psychoneuroses 


and functional psychoses can be induced physically, as in the cases of specific 
avitaminoses and experimental starvation. Àn extensive bibliography and a sum- 
mary of the current status of vitamin deficiencies in nervous and mental dis- 
ease has been prepared by Peterman and Goodhart (6). The following are ex- 


eS 
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It is known that states which a 


1955, and published immediately 


323 


324 JOURNAL OF PSYCHOLOGY 


amples of the range of mental disorders induced by insufficient intakes of spe- 
cific vitamins: lack of thiamine results in ideas of persecution, mental confu- 
sion, and loss of memory ; lack of riboflavin causes depression, visual disturb- 
ances, disorderly thinking, inability to concentrate or perform mental work, and 
forgetfulness; lack of niacin causes psychasthenia, depression, anxiety, iria: 
bility, loss of memory, mania, hallucinations, and dementia ; lack of pyridoxine 
causes epileptiform convulsions, general irritability and weakness; in addi- 
tion, the lack of cyanocobalamin, biotin, and ascorbic acid are reported to 
cause similar types of mental disorders. 

General starvation as a cause of mental illness may be illustrated by the 
study on starvation of the Laboratory of Physiological Hygiene, School of 
Public Health, University of Minnesota (4). К 

In the Minnesota experiment, a test group was maintained on a semr 
starvation diet for 120 days. Psychological as well as physiological variables 
were investigated; some of the techniques employed were Rosensweig's Pic- 
ture-Frustration Test, the Rorschach, the Minnesota Multiphasic Personality 
Inventory (MMPI), a free-association test, and the subject’s own self- 
ratings. 

The Minnesota Multiphasic Personality Inventory appeared to be the 
most sensitive of these diagnostic instruments, showing a marked elevation 
in the mean scores of the three psychoneurotic scales, Hypochondriasis (Hs), 
Depression (D), and Hysteria (Hy), in subjects under nutritional ine 
On one of these scales, Depression, the mean score invaded the region © 
abnormality, judged in reference to the distribution of scores in the general 
Population, while another mean score, Hysteria, reached the borderline 
abnormality (4, рр. 868-9). 

In order to determine which test items contributed to the elevation of thess 
Psychoneurotic scores, an analysis of test responses was made. In part this 
analysis was directed to answering the question of whether the scores ob 
tained from persons under nutritional stress could be interpreted in the 
customary psychiatric manner. Or stated in other words, the question was 
raised whether or not nutritional stress may result in psychoneuroses. А 

From the diagnostic point of view, the answer appeared to be that i” 
the main, "the same items contributed to the elevation of the scores on the 
Psychoneurotic scales in the semi-starved subjects and in patients with PSY 
chiatrically diagnosed hypochondriasis, depression and hysteria but with nO 
Physical pathology" (4, p. 870). In other words, there were no basic differ- 
ences between the responses given by individuals exposed to severe nutri 
tional stress and by patients with a clinical diagnosis of psychoneurosts- 
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"Experimental neurosis," therefore, apparently can be induced entirely by 
nutritional means (4, p. 871). 

In the Minnesota experiment, nutritional stress was obtained in the test 
group by a caloric reduction in what otherwise would have been a normally 
balanced diet (4, p. 38). At the termination of the starvation period, nor- 
mal personalities returned to the test group under accelerated food intake. 
However, since at the outset of the experiment the test group did not repre- 
sent a psychoneurotic population, no inferences can be drawn concerning 
the efficacy of nutritional therapy in clinically diagnosed psychoneuroses and 
functional psychoses which are not known to be due to malnutrition. | 

T'wo distinct problems are recognizable here: (a) what are the origins 
of functional mental illness, and (^) what are therapies for functional men- 
tal illness. It is the first of these two questions that is the principal con- 
cern of this discussion. It is obvious that prolonged nutritional stress might 
be a causal factor in psychoneurosis and functional psychosis, but at the 
same time, nutritional therapy might be ineffective in relieving such illness, 
due, for example, to degenerative changes in the enzyme and co-enzyme sys- 
tems resulting from such prolonged nutritional inadequacies. At the same 
time, however, where nutritional therapy can relieve functional mental ill- 
ness, this fact is partial confirmation of the hypothesis that such illness is in 


Part caused by nutritional stress. 

Consequently, the Minnesota experiment raises a critical question con- 
cerning the relation of nutritional stress to the origins of psychiatrically 
diagnosed mental ilJness. It is generally recognized that one of the principal 
reasons why most types of such illness are considered to be functional, or 
Purely psychological in origin, is that no physical pathology has to date been 
shown to cause these disorders. In view of our rather large knowledge of 


the réles specific vitamins play in a very wide variety of mental illness (6), 


and in view of the demonstrated deterioration of personality in general star- 
hologically diagnosed psycho- 


Vation, the possibility is raised that some psyc Psych: 
Neuroses and functional psychoses are in part due to subclinical avatiminosis, 
as well as perhaps to other types of sub-clinical malnutrition. Since there 
is presently no method of diagnosing such sub-clinical nutritional deficiencies, 
the customary report of “no physical pathology” in cases of functional men- 


tal illness is not completely valid. 
. Within the framework of the problem o 
illness just outlined, Watson and Comrey 


*Xploratory tests of the hypothesis that some 
See 
"With the help of David Rabinowitz, M.D. 


f the origin of functional mental 
(7), and Watson (8),! made 


“functional” mental illness, as 
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diagnosed on psychiatric personality tests, is in part the result of sub-clinical, 
multiple vitamin and mineral deficiencies. 

In the Watson-Comrey experiment, a test group was administered large 
quantities in specially balanced formulas of all the minerals and vitamins 
known or believed to be important in human nutrition. The MMPI € 
employed for diagnosis and retesting, a "total score" being computed by 
adding the scores from eight abnormal scales, giving an objective measure 0 
"degree" of mental illness. "The placebo group as a whole showed a pem 
improvement of one total score point, while the experimental group showe 
a median score improvement of 22 total score points. This difference 1n vn 
of the experimental group was statistically significant. Judgments of ш 
improvement, independent of the ЛІЛІРІ, favored the experimental grouP * 
the one per cent level of confidence (7). . an 

In the follow-up study (8) an attempt was made to diiit S 
types of subjects and differences in biochemical need as represented їй аше i 
ently balanced vitamin and mineral formulas, with marked clinical improve 
ments exceeding those reported in (7). i safe 

Experiments (7) and (8) provide information of interest concerning re 
psychoanalytic theory that all psychoneuroses and functional psychoses @ Ў 
purely psychological in origin. Since in these experiments some mental ex 
ness, as diagnosed by psychiatric personality tests, was apparently relieved mà 
ly by nutritional means, one probable inference is that some of such illn _ 
is not purely psychological in origin, but is at least in part caused Бу sv 
Clinical nutritional deficiencies. 

The foregoing brief summary of some of the experimental evidence jini 
relation of clinical nutritional factors to the deterioration of pene 
indicates two principal points: (a) some states which are psychologic? d 
diagnosed as functional mental illness may originate from nutritiona = 
ficiences, and (5) some states which are psychologically diagnosed as fun 
tional mental illness may be relieved by appropriate nutritional therapy- 


on the 


C. Discussion i 

The fact that some “functional” mental illness can both be engendered ei 
relieved by nutritional means is one that cannot on the surface be assimila? he 
into current psychological theories such as psychoanalysis, which consider bs 
mind an autonomous entity, behaving according to certain dynamic pan 
independently of body chemistry. The following case history? of a ae 
whose mental illness was relieved by nutritional means is introduced to 1^ 


in 
А "E" nade 
2The customary and theoretically non-significant changes have been П 
this subject's history to preserve her anonymity. 


E 
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trate and compare the applications of both the psychoanalytical and bio- 
chemical explanations of the origins of functional mental illness. 


A 22-year-old unmarried woman asked for experimental nutritional 
replacement therapy almost entirely upon the urgent demands of a 
friend who knew in general some of the results of previous research. 
The young woman herself not only had no confidence whatever in the 
general biochemical approach being used, but was convinced, rather, that 
she needed psychoanalysis 


She believed that her long-standing symptoms (about seven years) 
lleged biochemical cause, 


were all out of proportion emotionally to the a 
and to the proposed nutritional treatment; while in addition, there was 
little question in her mind that she was adequately nourished in the cur- 
rent medical view, i.e, she was not anemic and not underweight. Fur- 
ther, she said that she had been under expert medical care all of her life, 
and had also been taking “vitamin pills” by the handful for years with 
apparently no effect on her emotional symptoms. 

She was living at the time in the family home alone with her father. 
Her mother had died two years previously of a heart attack, and had 
been a heart patient for many years. This young woman was the 
youngest of three children, the other two being boys considerably older, 
and now living with their own families in another part of the country. 

She gave the following information in the background interview: 
Her father was an excessively ambitious physician who spent almost no 
time at all at home with his wife and children. If he took a vacation it 
was alone and consisted of a trip to а medical or scientific conference. 
Her recollections of childhood and early youth consisted mainly of pain- 
ful memories of family arguments, of her mother having fainting spells 
and heart attacks as a consequence of such arguments. This young 
woman said that she felt her father had indirectly caused her mother's 
death by his cruelty, neglect, and indifference. 

She reported the following symptoms: severe depression 
quent suicidal urges; frequently she would stay in her room for days, 
veloped an extreme revulsion for her father, 
to the point of feeling like running and screaming at his sight, and she 
could not bear to have him approach her or touch her. She perseverated 
on her mother's death, and could not dissociate this event from her 
feeling of revulsion for her father. On the other hand, she would occa- 
sionally be overcome with remorse about her hatred for him, and would 
admit to herself that she loved and admired him. 

Although she was convinced that the suggested treatment was “silly,” 
she volunteered to give it a trial. During the first month her worst 
symptoms began to disappear. Her depressed days became less and less 
frequent until they did not recur. And within three months’ time she 
stated that she was well. Her attitude toward her father became normal, 


and later she married. 


f 


with fre- 


afraid to see anyone; she de 


This case is a typical example of the kind that is found in the literature of 
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psychoanalysis, illustrating the theory of the unconscious origin of neurotic 
behavior due to repressed infantile sexuality. Here is an unmarried De 
woman, living alone with her father; she feels guity about her mother's -— 
and accuses her father; she is afraid to be near him, she both hates him an 
loves him, and she wants to commit suicide. 
The principal thesis of psychoanalysis is that psychoneurosis occurs when 
a conflict is present among the dynamic centers of the self, principally at ү 
unconscious level. Freud believed that neurosis was functional, in D aes 
represented a compromise, so to speak, between competing tendencies e d. 
id, ego, and super ego. Normal behavior consists of a "harmonious A _ 
justment of the psychic energies at the disposal of each of these dynamic ee 
ters, while abnormal behavior is prima facie evidence that one (or more) 0 
these centers is “too strong." sid 
In the case of the young woman cited above, for example, her "pe АН 
depression might be said to be due to a conflict between id demands o - 
infantile sexual nature, and the counterattempt by the superego to pem 
these demands from reaching consciousness and from being translated n 
motor behavior. Consequently, the psychoanalytic therapy indicated ! 
Such a case is to resolve the unconscious conflict. ihe 
However, under experimental nutritional replacement therapy, all of vi 
alleged "symptoms of unconscious conflict" of this subject began to ep 
within one month's time; they were entirely gone in three months; an " 
the present time three years later, she is married. Not one word was ie 
said to her in the context of psychotherapy; she was simply told the num 
of capsules and tablets to take each day. Jetely 
If the psychoanalytic theory of the origin of psychoneuroses were сотр rmi 
valid, it would be impossible to help emotional illness in any other way t 78 
Бу psychological means, since, for example, the id, ego, and superego а 
psychical components of the self, not physical components. | Jes 
Since it is Possible to relieve some functional mental illness by biochem! " 
means, it may be true that in some cases the success accredited to psye 8 
analysis as a therapy for neurosis is based upon a mistaken чанин 
the rôle analysis Plays in relieving emotional symptoms, when the latter * 
due to nutritional stress, ‘ sow 
The research on nutritional replacement appears to support the a: 
that Psychological stress causes nutritional stress, and that nutritional wie 
Causes mental illness, Consequently, supportive psychotherapy might be 
indirect aid in relieving nutritional stress, thy 
The Psychotherapist, by Providing psychological support over a leng 
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period of time, may be instrumental in reducing the amount of psychological 
pressure on his patient, consequently reducing the patient's rate of nutritional 
displacement. With some of the psychological stress thus being buffered by 
the therapist, the patient's dietary habits might improve; consequently, more 
normal nutritional intake and less emotional output could have the net re- 
sult of gradual nutritional replacement over a long period of time. If the 
Psychotherapist can actually be instrumental in helping resolve an energy- 
Consuming conflict, this will reduce the rate of energy output, again giving 
the net result of gradual nutritional replacement, providing the patient has 
good dietary habits. 

There are two considerations to be weighed in assessing the value of psy- 
chotherapy in relation to nutritional rehabilitation. 

"The first is that in experiments in nutritional replacement therapy, very 
great psychological improvements take place without the need to "resolve un- 
Conscious conflicts" by means of psychotherapy. The above cited case of the 
young woman with apparently severe unconscious conflicts is a fairly typical 
example of the "automatic" personality adjustment that occurs when the 


Subject overcomes sub-clinical undernourishment. Such spontaneous per- 


sonality regeneration is one of the most striking results of nutritional re- 


Placement therapy. The following is a report of one subject (8), and is 
typical: “My likes and dislikes have changed. I like different music; I 
Wear different clothes; my business associates say ‘you are a different person." 

The second point to be emphasized is that some types of psychotherapy, 
fSpecially psychoanalysis, may be more of a source of psychological pressure 
than they are of relief. There are very few more painful experiences in life 
than the emotional turmoil one can undergo during psychoanalysis. It is said 
Psychoanalysis is the major surgery of psychotherapy, and that in order to 
be helped by psychoanalysis, psychoneurotics must have "considerable stamina 
9f personality" (5, p. 159). 

Consequently, if people suffering from 
Suffering from severe nutritional displacement, 
Tepresented by psychoanalysis seems unwarranted. 

The foregoing considerations return us to the long-discussed problem of 
why only some of us become emotionally disturbed, if functional mental ill- 
Ness is due principally to unconscious conflict: for all of us, according to psy- 
choanalytic theory, have just about the same burden of unconscious conflict. 

е all repress infantile sex impulses as well as mature sex impulses; we all 
repress hostility, and learn to live with frustration. The very foundation 
9f social living is the inhibition of unrewarded responses. If this were the 


?nly cause of mental illness, then we would all be sick. 


functional mental illness are also 
further pressure of the kind 
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The psychoanalysts currently answered this question in part by saying 
that some of us perhaps are constitutionally disposed to mental illness; we 
can't "mature." If we re-interpret this to mean that some persons can stand 
less psychological stress than others, there is good evidence to support ilt- 
However, considering functional mental illness as in part a nutritional prob- 
lem probably involves several factors, those of native constitutional endow- 
ment and the adequacy of life-long diet, both as related to the amount of 
physical and psychological stress one undergoes. 

Although an optimum normal diet most certainly protects one against un- 
due nutritional deficiencies under ordinary life stress, for some people it ар” 
parently is not in itself sufficient. In the research on nutritional replacement, 
dietary histories more often than not revealed food intakes generally con- 
sidered adequate. Since persons eating such diets showed very marked psy" 
chological improvements with the addition of rather potent quantities 0 
vitamins and minerals to their food intake, the normal presumption would 
be that in some cases there is a greater need for vitamins and minerals than 
is contained in a normally balanced diet of adequate caloric intake, al- 
though there are several other alternative possible explanations. 

On the hypothesis that some functional mental illness originates in part 
from sub-clinical malnutrition, a great variety of situations might participate 
in causing such psychological symptoms which have no relation whatever t? 
emotional conflict: (a) over-work, the consistent output of energy beyond hé 
body’s ability to recover. One subject who had returned to emotional p 
mality with nutritional replacement therapy felt so good that she took а J° 
as a waitress; within one month, even while taking added vitamins ап 
minerals in very potent quantities, many of her symptoms returned—extreme 
fatigue, weeping, depression, etc. Upon cutting down her work two-thirds, 
she recovered. She had been attempting a job that was apparently t0° 
great for her constitutional resources. (5) Poor dietary habits, due to many 
things, such as ignorance, economic factors, practices which destroy appetit? 
such as the overuse of tobacco, alcohol, etc. An example of the pape 
ignorance of some parents is found in a recent dietary survey on about 8,00 
Wisconsin school children (1), which showed that 10 to 20 per cent dra? 
little or no milk; less than half ate sufficient citrus fruit; less than one-fourt 
had a daily serving of green or yellow vegetables; in addition, a very lae" 
consumption of concentrated sweets was observed. Roughly one-half of € 
children are laying the foundation for sub-clinical malnutrition, and possibly 
for functional emotional upsets in later life. (c) Situations which placé 
great nutritional demands upon the body, such as illness or childbirth. Ош! 
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frequently women who have just borne children become disturbed emo- 
tionally, threatening and committing suicide. These people are currently 
treated as though their illnesses were due to long-standing unconscious con- 
flicts originating in infantile sex drives! (4) Poor digestion, leading a per- 
son to reject foods that give him trouble, with consequent poor nutrition. 
Rather than eliminating important dietary items such as fruits, vegetables, 
and milk, which are frequently listed by subjects as being hard to digest, 
such persons need enzymatic digestive aids to help them assimilate the foods 
they need? Nutritional replacement with potent quantities of vitamins and 
minerals can aid in regenerating certain enzyme systems of the body (6), 
improving digestion. 

Since a great many different conditions may play a part in the origin of 
the emotional symptoms of sub-clinical malnutrition, it should be noted that 
the particular cause of a given emotional state cannot be directly inferred 
from a descriptive knowledge of that state. For example, severe emotional 
depression may result variously from lack of proper food, the use of drugs 
such as the barbiturates, overwork, overplay, emotional shock, emotional con- 
flict, childbirth, severe illness, unusual need for certain substances due to 
hereditary constitutional factors, and so on. 

Further, in cases of emotional illness resulting from sustained psychological 
stress which in turn causes nutritional displacement, knowledge of the precise 
traumas and conflicts involved is of little interest. It is of incidental im- 
Portance only that some particular trauma or conflict occurred in the sub- 
ject’s past. What is of interest is the biochemical result of such stress, since 
this is what must be known if help is to be given. In the case of the young 
Woman discussed above, it was not necessary to know the details of the stress- 
ful situations in her past in order to bring about nutritional replacement. 
For some reason, however, there seems to be a natural propensity in some. 
to wish to explain “like by like,” as well as to treat “like by like.” For 
example, subjects who are just beginning to feel the effect of nutritional 
Stress, and who are consequently becoming upset emotionally, have a strong 
tendency to look for the cause of their upset in the immediate area of their 
interpersonal relations. Instead of saying, "I am upset, what is wrong with 
ту body chemistry” (in terms of what elements are needed to restore normal 
motional balance), they are apt to say, «Т am upset, what did you do to me, 
and why did you do it.” To illustrate this point, a subject who needs a regu- 
lar daily dllowance of rather large quantities of a complex nutritional formula 


®The prep i i tained: Oxbile extract USP 125 mg; 

preparat d in (7) and (8) containe А 

Mycozyme M one dm ge 100 mg.; Papain 100 mg. and Pancreatin USP 
5 1 


mg. 
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in order to feel just right, may miss taking his tablets for a period of time. 
He then begins to deteriorate emotionally, in the sense that little things begin 
to irritate him, and he feels that everyone is "picking" on him. He now 
makes the following mistake: instead of correctly assessing what is happen- 
ing to himself nutritionally, he falsely attempts to interpret his condition 1 
terms of what his wife has done that she shouldn't have, etc. 

Judging clinically, the greater the degree of nutritional deficiency, the 
greater the tendency to withdraw socially and to relive past conflicts. With- 
drawal and the tendency to perseverate on what happened yesterday ate 
among the first signs of undue nutritional stress. " 

On the other hand, where a very high level of nutritional replacement d 
maintained, even rather great emotional shocks can apparently be M S 
with relative ease. Great nutritional displacement due to severe shocks 
should immediately be compensated for in added replacement. If such p 
placement is not compensated for, then the subject keeps thinking about ie 
event for days, weeks, or months, until, by delayed replacement throug? 
normal diet, he slowly recovers, if he ever does. Š 

The case history given at the beginning of this article partly v^ 
some of these points. This young woman perseverated on her mother's deat 
continually. Her life had been one of continued stress, since she had p 
a frequent witness to family arguments and to the heart attacks of ved 
mother. She blamed her father for the way she felt emotionally, Ее 
the actual reason why she was depressed and suicidal was apparently a cod 
tional deficiency. Consequently we say that she was interpreting her feeling 
in terms of social, interpersonal relations, instead of correctly in terms f 
the biochemical result of such relations. POPE 

If the experimenters were to have questioned her, as Freud questar 
his subjects, they could easily have formed the hypothesis that the ыш са 
why the subject was ill was because something traumatic happened in lan 
Past that was still bothering her in the present. In addition, the "Pr 
herself would have eagerly welcomed this interpretation and believed 
Somehow, it is far more satisfying and easy for almost everyone to Le 
à social interpretation of a present emotional disturbance than a nutrition": 
interpretation. However, under nutritional replacement, this subject quic 
ly stopped dwelling on the past entirely. бе 

On the hypothesis that nutritional stress plays a part in the origin of a 
tional mental illness, the psychological past has a new significance. What pes 
past apparently means is this: If a subject is primarily concerned with pu^ 
events, perseverating on "what happened” to him, this is evidence that he ¥ 
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= SoH degree emotionally disturbed and nutritionally displaced. A person 
2 hole pi "healthy" is one who is not concerned with the traumas 
"tes a о ss past, but is one who looks ahead with optimism and con- 
i val order to do this, however, he must be restored by adequate rest 
н ion each day from the physical and psychological stresses of the 
Previous day. 
D. SUMMARY 


i Experimental evidence indicates that some functional mental illness may 
ч а biochemical disorder of the body, and not a disorder of the mind as such. 
reer нине and functional psychoses can be caused and relieved by 
logical ex means. This is a fact that is not compatible with current psycho- 
illness i eories such as psychoanalysis, which hold that all functional mental 
aoe ША purely psychological in origin, having no physical pathology. 
p it is possible to relieve symptoms of psychological disturbance solely 
J ritional replacement therapy, the question occurs whether at least some 
of the success attributed to psychotherapy for mental illness is not based in 
part upon a mistaken interpretation of the rôle psychological treatment plays 
ы emotional symptoms. if it is true that sub-clinical nutritional de- 
ies are involved in the origin of some functional mental illness, psy- 
chological treatment could have no direct value in such cases. However, sup- 
Portive psychotherapy might be of indirect aid in the process of nutritional 
Teplacement, if it is instrumental in relieving psychological pressures which 
ate a drain upon the physical resources of the body. However, some types of 
EM treatment, such as psychoanalysis, possibly may provide more 
e bs a support, and may consequently make an emotionally ill person 
Ды: s a Since it is true that some mentally ill persons become worse un- 
by in oanalytic treatment, part of the reason for this may be explained 
a ypothesis under discussion. 
Nu. а data on the relation of 
ig na disturbance appears to support the 
illness кс displacement, and nutritional displacement 
ук] 4 n addition to psychological stress, however, many other types of 
sal factors may also cause nutritional displacement, such as poor dietary 
кы overwork, illness, poor digestion, etc. The inappropriateness of psy- 
erapy as a remedy for nutritional stress due to such factors as child- 


irt а ue aec e a $ 
h, poor diet, or indigestion, is obvious. 


4 
бета Appears to be an inv 
records " The more psychotherapy, the smaller the reco 
With HU be improved if psychiatrists were to comb 
utritional replacement therapy. 


sub-clinical nutritional factors to 
view that Psychological stress 
causes mental 


erse correlation between recovery rate and psycho- 
very rate" (2, p. 322). This 
ine supportive psychotherapy 
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Finally, on the hypothesis that some functional mental illness is in part 
due to nutritional displacement, knowledge of the precise psychological trau- 
mas and conflicts of the past is of no particular interest, since it cannot t€ 
us what is needed for physical rehabilitation. 


E. Cowcrusiox 

Experimental psychoneurosis can be induced in mentally normal ndn 
entirely by nutritional means. This fact raises the possibility that some n 
sons suffering from functional mental illness may be the victims of ^ 
clinical nutritional deficiencies, rather than of unconscious conflict whis ith 
purely psychological in origin. Experimental tests of this hypothesis pa 
psychologically diagnosed mentally ill subjects resulted in statistically el 
nificant improvements. Individuals that exhibited evidences of с net 
chological conflict were brought into "psychological adjustment" wit the 
recourse to psychotherapy. The evidence reviewed tends to confirm TA 
hypothesis that some types of mental illness, which have hitherto been is 
sidered to be purely “functional” in origin, have a physical basis of pi 
chemical nature, and consequently are not directly due to psychological He 
or conflict. 
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SPACE LOCALIZATION UNDER CONDITIONS OF DANGER*! 


Department of Psychology, Clark University 


Seymour WAPNER, HEINZ WERNER, AND PETER E. CoMaLLi, JR. 


A. INTRODUCTION 


‘The effect of emotional factors on perception has been a central theme in 
clinical psychology for some time; it has become, in recent years, a problem 
of importance for the general experimental area of perception. This implies 
that a comprehensive understanding of perception must take cognizance of 
interrelations between emotional and non-emotional factors. We have re- 
cently initiated a series of studies to show how this problem can be advan- 
tageously approached by an organismic theoretical framework, in particular, 
the sensory-tonic field theory of perception. 

The basic assumption underlying sensory-tonic theory is that perception 


Must be considered in terms of the relationship between object stimuli and 
n experience which corresponds, not 


the state of the organism: perception is ai 
er to a particular relation between 


to an organismic state as such, but rath 
Organismic state and impinging stimuli. On the basis of this assumption, a 
number of studies have been carried out which demonstrate that the state 
of the organism is an important variable in perceptual organization. Or- 
Zanismic states have been conceived of broadly, i.e., to include changes due 
to both emotional and non-emotional stimuli. Accordingly, in some studies 
the organismic state was changed experimentally by employing a wide variety 
9f non-emotional stimuli such as auditory, postural, labyrinthian, etc.; it has 
been demonstrated that manipulation of organismic state by this means signifi- 
cantly affects spatial localization (5, 8,9). We have recently presented evidence 
that emotional stimuli, such as those brought about by a situation of danger, 
affect space perception in terms of psychological distance (6). 

The present study attempts to clarify our understanding of the effects of 
‘motional factors on space perception in two respects: (a) the study seeks 
*vidence that the factor of danger influences. the perception of the median 
plane (straight-ahead) and of verticality; (b) further, it seeks evidence in 
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support of a postulate of sensory-tonic theory referred to as functional equiv- 
alence. By functional equivalence is meant that diverse stimuli ideally lead to 
identical perceptual end-products. In this particular case we attempt to show 
that certain emotional factors operate in an equivalent manner to non-emo- 
tional factors in their effect on space localization; in this respect, two kinds of 
evidence are sought: (а) analogous directional shifts of straight-ahead and ap- 
parent vertical should occur due to organismic changes evoked by both emo- 
tional and non-emotional stimuli; (4) if the two factors of this sort operate 
simultaneously, then the perceptual end-effect should be one of co-actioh. 

For this purpose, three experiments were carried out: the first deals with 
effect of danger on the position of the straight-ahead or apparent median 
plane; the second with the effect of danger in combination with asymmetrical 
placement of an object on the position of the apparent median plane; and the 
third experiment deals with the effect of danger on the perception of vert 
cality. 


B. GENERAL PROCEDURES 


. -d Ф eak 
In all three experiments the factor of danger was introduced, so-to UE 


s H i ipitous 
asymmetrically ; that is, the 8 stood blindfolded, on a table with a ae et 
edge either on his left or on his right. The specific procedure was as 4 he 

a 


the S was blindfolded and led into a darkroom. He was then told t Я 
would be led up to a high platform and explicitly warned not to move т 
denly or he would fall off. With this warning the S, blindfolded, Pl їп 
up four steps to a platform 31 in. above the floor. Не was then assiste 2 
side-stepping slowly until he had reached the edge of the platform either E 
his left or on his right. Still blindfolded, the $, while being supported БУ” 


s А Т a 
was instructed to put his foot over the edge. his was done to sg 
sharply aware of the empty space that was actually beside him. rs was 

at he V7 


ing next to this precipitous edge, the S was placed in such a way th him. 
confronting a stimulus figure located two meters directly in front gi 
Precautions were taken to insure that the S did not move during the C? т 
of a trial This was accomplished by the following device: A cardborr, 
pointer, painted with luminescent paint, was attached to the mid-line к u 
forehead by means of a head band. In front of S, fixed to and projecting at 
from the back wall, was another luminiscent pointer. E positioned $ so the 
the pointer attached to the $ coincided with the pointer projecting iri t 
wall. By observing both pointers E could, in darkness, make certain ba 
did not move. 


urse 


х 
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C. EXPERIMENT 1: Errect or DANGER ON PHYSICAL POSITION OF 
APPARENT MEDIAN PLANE 


. For formulating a hypothesis we venture to make the following assump- 
tions: A precipice to one side functions as a stimulus equivalent to sensory 


stimuli exerting a pull to that side, which is counteracted by muscular strains 
ious experiments it has been demonstrated 


ard the side of counteractive 
teraction to head turn- 

Ac- 
ahead 


in the opposite direction. In prev 
that the apparent median plane is shifted tow 
Strains evoked under non-emotional conditions like coun 
ing, asymmetrically applied diffuse stimulation of the retina, etc. (9). 
cordingly, it was hypothesized that the physical position of straight- 
would shift opposite the side to which danger was located. 


1. Procedure 


The S had the task of adjusting a luminous rectangle so that it appeared 
straight-ahead ; this task was carried out under the two conditions of danger 
(left, right) described above. The luminous rectangle, 40 cm. wide and 
20 cm. high, was broken in the center by a vertical black strip 2.5 cm. 
wide; the figure was the milk glass face of a light box containing a 5-watt 
bulb operating at 26 volts. The figure was placed at eye level at a distance 
of two meters from S and could be moved in small steps horizontally in the 
fronto-parallel plane on a track. The stimulus figure thus appeared to S as 
two adjacent luminous squares separated by a black strip and suspended in 
Space. This black strip was fixated by 8; he was required to instruct E to 
move the figure so that this strip appeared straight-ahead. 

For each test condition the fixated black strip was placed at the intersection 
of the median sagittal plane of S's body and the frontoparallel plane. 

Adjustment of the luminous figure was carried out under two conditions: 
(а) dangerous edge on §’s left; and (b) dangerous edge on S's right. '"Twen- 
ty S’s, 10 men and 10 women, were tested under both experimental conditions. 
For half of the Ss (5 men and 5 women) Condition B followed Condition 4 ; 
for the other half the sequence was reversed. Thus, a replicated 2 x 2 Latin 
Square design was used with 5 male and 5 female Ss tested in each of the two 
Sequences, Arbitrarily, positions to the left of the objective median plane were 
designated by minus value; positions to the right of the objective plane were 
designated by plus values. 

2. Results 

The results are consistent with the hypothesis (Table 1). Under the con- 
dition of dangerous edge located on 575 left, the mean physical position of 
the apparent median plane is relatively to the right (4-6.4 cm.) compared 
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with location of the dangerous edge on the S's right (+-.3 em.). This 
difference, 6.1 cm., is statistically significant at the .05 level of confidence. 


TABLE 1 E 
EXPERIMENT 1: EFFECT OF DANGER ON THE PHYSICAL POSITION OF THE APPARE? 


MEDIAN PLANE 


F-tests А Р 
Source of variation df Sum of squares Mean square F 
Individuals 19 2,549.50 134.18 — Sos 
Sequence 1 233.77 233.77 1.78* 5105 
Ѕех 1 82.65 82.65 <1.00* j 
Individuals within <.05 
sex and sequence 17 2,233.08 131.36 2.40 5.05 
Order 1 2.65 2.65 «1.00 Zos 
Conditions 1 371.49 371.49 6.78 
Error 18 986.19 54.79 
Total 39 3,909.83 


n n Ж H . s ү riation 
"Tested against individuals within sex and sequence; all other sources of và 
tested against error. 


Means (cm.)+ 
Position of Dangerous Edge 


Right Left 
+0.3 +6.4 


ae 2 x “up” values. 
Positions to the right of the objective median plane are designated by “+” У 


D. EXPERIMENT 2: EFFECT or DANGER IN INTERACTION WITH 
ASYMMETRICAL EXTENT ON THE Pnvsicar Position 
OF THE AÁPPARENT MEDIAN PLANE 


The next step in our analysis toward the understanding of the operation a 
emotional factors in regard to space localization concerns the problem of equiv 
alence of emotional and non-emotional factors under simultaneous introduction 
of both factors, Thus, here, the emotional factor, danger, is systematically d 
in combination with a non-emotional factor, viz., asymmetrical placement oft 
test object. It was found previously that the apparent median plane shifts ism 
the side to which the figure extends asymmetrically. In our view, this een 
reflects a tendency toward symmetrization (5). The non-emotional ues 
of asymmetry is expected to operate co-actively with the factor of o 
which singly functions to shift the apparent median plane opposite the SI 
of danger. - 

Consistent with the postulate of functional equivalence and the assumpti! 
of co-active operation of emotive and non-emotive factors, the following 
specific hypothesis can be formulated: if the two factors—one emotive ^ 
the other non-emotive—have single effects in a particular direction, "p 
they should show the strongest combined effects in that direction. ‘That ! 


uy ——— —— CÓ 
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when both factors make for a shift to the right (extent right, danger left) 
the combined effect should result in the greatest shift of the apparent median 
plane to the right; when both factors make for a shift to the left (extent 
left, danger right) the combined effect should yield the greatest shift of the 
apparent median plane to the left. When the single effects are in the oppo- 
site direction, the combinatory effect should fall between these extremes. 


1. Procedure 


The procedure in this experiment was identical with that of the first ex- 
periment with the exception that the stimulus figure differed from that used 
in the previous experiment. Here, the stimulus figure was a 20 cm. luminous 
square placed in two asymmetrical positions: in one condition the right edge 
of the figure was placed in the objective median plane so that the figure ex- 
tended 20 cm. asymmetrically to the $% left; in the other condition, the left 
edge was placed in the objective median plane so that the figure extended 
asymmetrically to the §’s right. The task was, under two danger conditions, 
to fixate the edge placed in the objective median plane and to adjust the figure 
so that the fixated part appeared straight-ahead. 

Thus, four test conditions were employed: (a 
danger left; (5) Asymmetrical extent left—danger right; 
extent right—danger left; (d) Asymmetrical extent right—danger right. A 
replicated 4 x 4 Latin-Square design was employed. Sixteen subjects were 
tested, 2 men and 2 women in each of the four sequences. 


) Asymmetrical extent left— 
(c) Asymmetrical 


2. Results 


The results are presented in Table 2. Examination of the table show that 
the over-all effects of danger and the over-all effects of extent are significant, 
but the statistical interaction of danger and extent (D x E) is not significant. 
The effect of danger, independent of asymmetrical extent, is completely in 
keeping with that obtained in the previous experiment, namely, with dan- 
£erous edge on the S’s left the apparent median plane shifts relatively to the 
right (43.6 cm.) compared with dangerous edge on the S’s right (—1.8 
cm.). The effect of asymmetrical extent, independent of danger, is the same 
аз obtained in earlier experiments, namely, the apparent median plane shifts 
in the direction to which the figure extends: the physical location of the 
apparent median plane is relatively to the right (+6.5 cm.) when the figure 
extends asymmetrically to the right and the apparent median plane is rela- 
s to the left (47 cm.) when the figure extends asymmetrically to the 
eft, 
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"The effect of simultaneous operation of both factors can be seen from the 

means for each of the four test conditions. Here the results are in oie 

М 5 А е s 

with the hypothesis that the two factors operate co-actively: the Quem 

shift of the apparent median plane to the right (+8.1 cm.) occurs whe 
TABLE 2 


— Я EXTENT ON 
EXPERIMENT 2: EFFECT OF DANGER IN INTERACTION WITH ASYMMETRICAL EXTE 
THE PHYSICAL POSITION OF THE APPARENT MEDIAN PLANE 


F-tests Р Р 
Source of variation df Sum of squares Mean square F 
— =s T я — 
Individuals 15 802.44 — == >.05 
Sequence 3 59.19 19.73 «1.00* S105 
Sex 1 3.06 3.06 <1.00° : 
Individuals within >.05 
sex and sequence 11 740.19 67.29 «1.00 Sios 
Order 3 129.82 43.27 «1.00 20 
Conditions 3 2,540.82 846.94 11.40 2105 
Danger (D) 1 384.00 384.00 6.51 201 
Extent (Е) 1 1,980.25 1,980.25 26.65 NT 
DxE 1 76.57 76.57 1.03 S205 
Square uniqueness 6 499.11 $3.18 1.12 
Error 36 2,675.25 74.31 
Total 63 6,647.44 


n CONF "ps " variation 
*Tested against individuals within sex and sequence; all other sources of v 
tested against error. 


Means (cm.)t 


Position of Dangerous Edge Over-all mean 
Asymmetrical extent Right Left extent 
Right +4.8 +8.1 +6.5 
Left —$.5 —0.8 —4.7 
Over-all mean danger —1.8 +3.6 


ds T | Р « 2" values; 
TPositions to the left of the objective median plane are designated by " values. 
Positions to the right of the objective median plane are designated by “+” v 


А and 
both factors make for a shift to the right (extent right—danger left) а 


the greatest deviation of the apparent median plane to the left (—8.5 «iei 
occurs when both factors singly make for a shift to the left (extent —€À 
danger right) ; the two remaining conditions, where the single factors ES 
Potencies in opposite directions (extent right—danger right; extent ed 
danger left) fall between these extremes.2 

c: our 


m 
= А ё И 7 ays or nO 
"The problem remains whether this co-action can be viewed as additive nder 


additive (configurational). 'The relative shifts obtained in the experiments "ir, 
simultaneous operation of two factors may occur independent of whether the с riment 
is additive or non-additive (configurational). In a factorially designed рабой 
the presence of statistically significant interactions force a non-additive interp etter 
of co-action; however, the presence of statistically significant single effects single 
with non-significant interactions suggests an additive co-action. Since Ше don о 
effects of danger as well as extent are statistically significant but the interd with 
Danger x Extent is not statistically significant, the data are not inconsisten 

an additive interpretation of co-action. 


аы 


4 
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Т 
Е. EXPERIMENT 3: EFFECT or DANGER ON PERCEPTION OF VERTICALITY 


: Whereas in the previous two experiments the effect of danger was studied 
in terms of displacements of the apparent median plane, here the effect of 
danger was studied in terms of displacements of the apparent vertical. By 
apparent vertical is meant the physical position of a rod seen as vertical. 
One aim of this experiment, again, is to obtain further evidence on equivalence 
of emotional versus non-emotional factors. For this purpose, we introduce as 
à non-emotional factor, that of so-called "starting position." This factor is 
known from previous experiments (7) to affect apparent verticality: the 
starting position effect pertains to the fact that the apparent vertical is located 
relatively close to the position in which а rod is started аё the beginning of a 
trial: e.g., if a rod is initially tilted to the left (left starting position) the 
final physical position in which it is perceived vertical is tilted more to the 
left as compared with right starting position. Analogous to the expectation 
for the apparent median plane, it was hypothesized, first, that the position 
of the apparent vertical would tilt relatively opposite the side at which the 
danger is located and, secondly, that the starting position factor will operate 
co-actively with the factor of danger in perception of verticality. 


1. Procedure 

The danger conditions were introduced in an identical manner to that em- 
Ployed in the previous two experiments; the task was to adjust a lumines- 
cent rod whose center was located directly ahead of S at eye level and could 
be rotated in the frontoparallel plane so that it appeared vertical. The 
luminescent rod, 39” long and 1” wide, was pivoted at its center and its 
angular displacement was read off in fractions of a degree from a protractor. 

Two starting positions of the rod, 30° left (counterclockwise), 30° right 
(clockwise), were employed under each of the conditions of danger making 
a total of four test conditions: (a) Danger right, starting position 30° left 
(CCW); (b) Danger right, starting position 30° right (CW); (c) Dan- 
Ser left, starting position 30° left (CCW); (4) Danger left, starting posi- 
tion 30° right (CW). A replicated 4 x 4 Latin-Square design was employed. 
Sixteen Ss were tested under each of the four conditions, 2 men and 2 women 


i 
n each of the four sequences. 

The position in which the rod looked vertic 1 | 
Measured in degrees of tilt with reference to objective vertical (plumb line). 


hus, all measures of the position of the luminiscent rod are defined in terms 
9f the perpendicular. Arbitrarily we designate an angular position clockwise 
(CW) of objective vertical as “+” (tilted right) and an angular position 
Counterclockwise (CCW) as “—” (tilted left). 


al to 8 (apparent vertical) was 
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2. Results 


The results are Presented in Table 3. Examination of the table show to 
the effects of danger—independent of starting position—are Se 
those obtained in the previous experiments, namely, with the боегон OR 
on the S’s left the apparent vertical is tilted relatively to the right (+1. 


s that 


TABLE 3 N THE 
m N ON 
EXPERIMENT 3: EFFECT or DANGER IN INTERACTION WITH STARTING POSITIO: 


PHYsicaL Position or THE APPARENT VERTICAL 


F-tests F P 
Source of variation df Sum of squares Mean o asr e 
Individuals — MEC 05 
Sequence Е ue 2.26 «1.007 Zos 
Sex 1 5.64 5.64 1.00 
Individuals within <0 
sex and sequence 11 61.96 5.63 5.41 2.05 
Order 3 4.53 1.51 145 <.01 
Conditions 3 17.66 5.89 5.66 «05 
Danger 1 6.89 6.89 6.62 <.01 
Starting position (s) 1 9.76 9.76 9.38 20 
0х5 1 1.01 1.01 «1.00 2405 
Square uniqueness 6 10.78 1.80 1,73 
ror 36 37.65 1.04 
otal 63 145.00 ariation 


H . 5. Ф H H s of x 
*Tested against individuals within sex and sequence; all other source 
tested against error, 


Means (degrees) + Over-all mean 


Position of Dangerous Edge » position 
Starting position Right Left ае 39 
30° Right (CW) +1.19 +1.59 +061 
30° Left (CCW) +0.16 +1.06 
Over-all mean danger +0.67 +1.33 


Jine 
TA plus sign indicates position of the apparent vertical clockwise of the plumb 
(as viewed by 5). t of 
compared with danger on the S’s right (+.67°). In addition, the inse? 
starting position is the same as that obtained in a number of previous Pie ў 
ments, namely, the apparent vertical is relatively close to the positi e 
which the rod was set initially for the trial: the physical location е РР 
apparent vertical is relatively to the right (+1.39°) when the atin! 
tion is 30° right, compared with the starting position at 30° left (er : " 
Both of these effects, that of danger and of starting position, are significan "the 
The effect of simultaneous operation of both factors can be —— the 
means for the four test conditions. ‘The results are in keeping р: the 
hypothesis that the two factors operate co-actively: the greatest shift 0 tors 
apparent vertical to the right (-1-1.59?) occurs when each of the two fac 


——— —ÀÓ óà (Qm Ed 


ТЕРГ 


S. WAPNER, Н. WERNER, AND Р. E. COMALLI, JR. 343 


о for a shift to the right (danger left, starting position 30? right), 
н ka M = the apparent vertical farthest to the left (+0.16) occurs 
ыб a t e two factors singly make for a shift to the left (danger right, 
sae 4 position 30 left) ; the two remaining test conditions, where the 
actors have potencies in opposite directions, fall between these ex- 
tremes, 
F. Discussion 

The experiments reported in this study yield three main results on the effect 

а аат оп space localization : (а) Under conditions of danger, asymmetri- 

4 uced by a precipice to one side, the physical position of the apparent 
median plane, relatively, shifts to the side opposite the location of danger; 
(0) analogously, under these danger conditions, the physical position of appar- 
ent vertical is rotated relatively opposite the location of danger;? (c) there 
i5 evidence that this emotional factor of danger operates co-actively with non- 
*motional factors that are known to affect space localization. In the experi- 
Ment on the median plane (Experiment 2), the non-emotional factor is asym- 
metrical placement of objects in relation to the observer, ie., a factor which 
induces a displacement of the physical location of the apparent median plane 
toward the center of the figure; in the experiment on verticality (Experiment 
3), this non-emotional factor is starting position, i.e., a factor which induces a 
shift of the apparent vertical in the direction of initial tilt of the rod. 

In order to understand these effects of danger on localization in space with- 
in the framework of sensory-tonic theory, we make the assumption of equiv- 
alence of an emotional stimulus and an extraneous stimulus of a non-emotional 
kind. In the light of this conceptualization, first let us consider the effects 
of extraneous stimulation on space localization and the mechanism evoked 
y for interpreting these effects; we will then state 
for generalizing our interpretation so that this 
mulation applies to the effects of danger. 

f evidence coming from pathology, assumed that 
asymmetrical stimulation coming from a source other than the object attended 
(e.g., light, sound, head torsion, Р arouses a primary tendency of the 
body to fall or turn in the direction of stimulation, and further, that this 
Primary sensory-tonic is counteracted by forces to the opposite 
Side, ili d in develai : 

'This information fus hen БИШЕ ЛА ЧАРНЫШ а diagram which pic- 
‚ VThe first two gener архар DEPT. edian plane t left oe Cou trends 
tions of apparent Же have found such systematic trends Dra Rpt 
on the individual; We гіа” (8). previousl 
them to “individual equ! 


by sensory-tonic field theor. 

the assumption necessary 

mechanism of extraneous sti 
We have, on the basis O 


innervation 


in posi- 
occur depending 
у, and ascribed 
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torially symbolizes, more specifically, the mechanisms involved in the effect Е 
а, stimulation on apparent verticality and the median plane. Hypo 
thetical diagrams of this sort are presented etre 1 for both the perception 
of verticality and the straight-ahead. Specific assumptions underlying is 
diagram are: (a) When maintaining a position of head tilt or head fors 
to one side, counterbalancing forces ensue to the opposite side. For instanco 
to maintain head tilt to the left, forces to counteract gravitational pull come 
10 Play; in other instances such forces may ensue from intra-organismlc 
righting tendencies, etc. (5) For a short-hand schematic characterization of 
different organismic states we use the term “equilibrial axis,” which simply 
represents the distribution of forces (innervation pattern). Thus, for ее 
ample, when the body (head) is tilted to one side, falling is counteracted by 
muscular-tonic strains in the opposite direction; the changed distribution Р 
forces is indicated by a shift of the equilibrial axis in the direction of the 
counterbalancing forces; because of the changes in the organismic state (тол 
ох to os), the physical position of a line, to be perceived as vertical, has * 
be shifted (from s, to sp); the empirical evidence is that the line has = 1 
tilted in the direction of the counteractive force in order to be seen a5 vertico i 

To account for analogous shifts occurring with respect to the gm 
plane, we note that if the head is turned e.g. to the left, there 
is induced a turning tendency of the rest of the body in the same аа 
tion. Evidence for such a tonic change in the trunk induced by head turnin’ 
may be found in neurological studies, such as those by Goldstein at 
Schilder (3); for instance, it has been observed that in cerebellar patient? 
where counterbalancing is impaired, with turning of the head there Js is 
duced a turning of the trunk around the logitudinal axis (1)- Similar ox 
when the eyes are turned there is a tendency to turn the head. In ipaum А 
this turning tendency, when not acted out, is balanced by conteractive ас 
in the opposite direction ; under these circumstances, analogous to OUT pip 
for verticality, the medial equilibrial axis is represented as shifting t? ; - 
Side of the counteractive force. According to our interpretation, the Bd 
Served positional shift of the apparent median plane opposite to head turn! 
or eye turning is a reflection of this change in the sensory-tonic state 0 
organism. 

So much for the mechanism for the effects of extraneous stimulation. а 
order to translate this conceptualization so that it applies to the effects 7 
danger coming from one side, one additional assumption has to be made- 
assume that the presence of a precipice to the left or right generally af? 
а fear of falling, either to left or to the right, which is considered equivale? 


uses 


та 
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in its organismic effect to the somato-tonic innervation evoked by asymmetri- 
cally applied non-emotional stimuli. Analogous to the righting regulation, 
with fear of falling there is aroused a counteractive force to the opposite 
side. Under the assumption that there are balancing or counteractive inner- 
vations stipulated in the case of emotional and non-emotional stimuli, the 
schema (Figure 1) may be applied also for the effects of danger. lt is con- 
sistent with this schematization that, in fact, the apparent median plane 


VERTICAL 


FRONTOPARAL, 
EQUILIBRIAL АХ 15 (001 
ч JEQUILIBRIAL AXIS (oy) 


' 
' 
LI 
(ERUERA AXIS (oy) 1 


1 C OUNTERAC TIVE COUNTERACTIVE 


1 
EQUILIBRIAL AXIS (0 S 


LEFT HEAD TILT LEFT HEAD TORSION 


FIGURE 1 
HYPOTHETICAL SCHEMA е 
Effect of extraneous stimulation: Position of apparent vertical under left head tilt; 
position of apparent median plane under left head torsion. 


and apparent vertical shift to a physical position opposite the side to which 


the danger is located.* А . 
A few comments should be added concerning the evidence on simultaneous 


operation of non-emotional and emotional factors introduced in Experiments 
2 and 3. The non-emotional stimulation in these experiments is what we 


have previously called object stimulation, і.е., stimulation coming from ob- 


jects, such as asymmetrical placement, evoke tendencies toward symmetriza- 


tion, which, in our view, consists of shifts of sensory-tonic equilibria in the 


organism. These effects in our experiments are coupled with those coming 


from. emotional stimuli, viz. danger. As discussed above, such emotional 


of emotions in neurophysiological terms, namel 
i H у as auto: i 
znd physiological evidens ее by Kennard: diner eee and somatic activity 
We may here refer to а S ў э А arge part of our k : 
ough r knov 
of what constitutes an enin SE | ag асра da of autonomic changes ec 
follow it, there can be no, [ro and 3 fet ctive reactions have their o ni 
counterpart in me autoni Sih the "somatic Аа reasonable to suppose ist eui. 
i i system" emo- 
tions may react similar y ; y (2). Se 
review (4) and articularly үе сенсе to Kaada's work оп ES UID Teuber’s 
visceral effects of electrical stimulation. atomotor and 


4For those who think 
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ИСР А T ] His A anism: 
stimuli are assumed to induce shifts of sensory-tonic equilibria in the pone 
è " . € i 1 
thus, in the last analysis, both emotional and non-emotional ше нес 

organismic changes of an identical kind. This identity in nature o 


; 3 Ў alenee” as well 
ismic change appears to us as the basis for "functional equivalen 
as "coactive operation" of emotional and non-emotional factors. 
С. SUMMARY 
n space 


"Three experiments were carried out to study the effect of danger o se 
localization. Danger was injected into the experiments by placing Apnd 
ject at the left or right edge of a platform elevated 31 in. from the ! ally 
Three results were obtained: (а) Under conditions of danger, jc get 
induced by the precipice to one side, the physical position of the appa uM 
median plane, relatively, shifts to the side opposite the location of е к 
(b) Analogously, under these danger conditions, the physical eet 
apparent vertical is rotated in a direction opposite the location of ph 
(c) There is evidence that this emotional factor of danger operates poas | 
with non-emotional factors that are known to affect space localization. 


"These effects were interpreted within the framework of the sensory-tonl” 
field theory of perception. * 
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A. INTRODUCTION 


After a clear and critical presentation of various approaches to the study 
of personality, MacKinnon concluded: 


No longer can there be any doubt that there is both specificity and 
generality of behavior. Both personal consistency and inconsistency must 
be recognized. 

Proponents of a radical anti-trait theory who deny any generality 
of behavior or any consistency of personality commit the “situation error,” 

і the error of assuming that all behavior is determined solely by the 
Specific situation, physical and social, in which the individual 
finds himself. On the other hand, supporters of an extreme trait 
theory who deny any specificity of behavior or any inconsistency 
Of personality commit the "organism error," the error of think- 
ing of behavioral traits as fixed attributes of an organism as stable 
and as unchanging as a finger print or as a birth mark (Murphy and 
Murphy, 1931). A field theory of personality which sees behavior 
and personality as functions of a total field of which they are subparts 
is the form of theory which today seems best suited for the conceptual 
representation of personality. Such a theory is slowly emerging from 
the work of many investigators . . . (17, p. 43). 


The problem of personality assessment has not been the exclusive concern 

of psychologists. For a number of years other behavior scientists, notably 

Moreno (18), Chapple (5), H. S. Sullivan (28), Bales (1), to mention but 

a few, have concerned themselves with this problem. Although the terms 

| used ("sociometry," "interaction theory," "interpersonal relations," "group 
| interaction and social communication”) differ from those used by psycholo- 
gists, the problem area is the same. An excellent review of some of these 
approaches will be found in Heyns and Lippitt (14), Lindsey and Borgatta 

(15), and Maccoby and Maccoby (16). The present article surveys Chap- 


*Received in the Editorial Office on December 31, 1955, and published immedi- 
ately at Provincetown, Massachusetts. Copyright by The Journal Press. 
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; ; > ished in a wide 
ple’s contributions to the subject since these have been publishe 
variety of journals not usually consulted by psychologists. 


E SALITY 
B. Tue CHAPPLE INTERACTION THEORY or PERSONA 


n 

For a number of years Chapple, an anthropologist, has sepes M 
to develop a technique for the objective measurement end m an 
sonality" based on an analysis in time units of the even hs кеш 
interviewer and an interviewee (2, 3, 4, 5, 6, 7, 8). Chapp » ^" м watch 
esie want predict how people will act, the way to | i venti 
how they do act and not to infer their behavior from what t ey 5а) 
any means of observational check" (7, p. 199). | ЖЕЗ. 

This approach probably reflects Chapple's (and others’) е, iol 
With attempts to evaluate "personality" characteristics in terms 9 v adit 
and third order inferences from the basic or raw units of — 5i ins 
as assessing oral-dependent needs from a patient's free enc rschach. 
ferring "passivity" from a patient's use of shading nuances on the е 3 tient 
Chapple states further that the “content” of the interview, what t| prem 
Says, is a much more difficult variable to quantify than is how he en by 
saying it. The latter is an observable event which can be arat ? es 
Observer and the question of "what the Patient meant by what he sai zi ex- 
the problem of low inter-judge reliability in interpretation of levels o 
planation of the content, is avoided.? le tech- 

Goldman-Eisler, an English Psychologist who has used the Chapple 


: Е d arding 
nique in a series of recent studies (9, 10, 11, 12), has this to say rega 
the problem under discussion : 


There are two kinds. of data with which we have to deal in са 
sations: those which may be summarized as (a) what the speaker sees 
and (b) how he says it. The first is the content, data of i highly 
qualitative king which, in spite of many brave attempts at ee 
tend to prove unwieldy and unruly in the process of being forced in 


categories. The second is Concerned with the forms in which this 
content is presented: the expressive movi 
facial expressions, 
silences, 


ns " 
ements accompanying it, с, 
he speed of talking, the pauses, 


А s 
€, Pay great attention to the clue 


mal aspects, Le, to the "how"—as distinct from 
the "what aspects of the things said. A number of these aspects are 
— елы А 
2 B В ublished 
."The research of several investigators, notably Carl Rogers’ group, P 
since Chapple first made this observation indi 
can b i 


; jews 
he “content” of intervie 


e 
А sam 
O execute, is of the 

order 


ner which, while difficult t 
the study of 
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functions of time, which is an objectively measurable quantity. There- 

fore whoever wants to explore this confused field with the purpose of 

studying it scientifically, might in the first place profitably concentrate 

оп just this aspect of social behavior. How long at a time a person 

Speaks without a break or remains silent during the courses of the inter- 

view, how frequently he starts to speak and falls back in silence, how 

often he interrupts his partner and for how long at a stretch, how long 

and how frequently the persons engaged in a conversation or interview 

are mutually silent or else both talking at once—these can all be meas- 

ured in units of time. 

These data and their various relations were claimed by Chapple to 

be significant for the diagnosis of certain personality traits as well as of 

the various mental disorders (9, p- 355)- 
d The basis of Chapple's interaction method is an analysis of the time variable 
Curing the interview. Chapple arrived at his conclusion that time was an 
"mportant variable for describing human relations after considerable work in 
the field. He and his early collaborator, Arensberg, found that their field 
Work as anthropologists was unduly hampered by the lack of precision and 
communicability of the various "subjective" variables which anthropologists 
(and other behavior scientists) were then using to describe human relations, 
in the family, tribe, interview-situation, etc. Chapple has described in every- 
day terms the importance of the time variable in human interactions. 


he conclusion that existing methods of ap- 


When we had come to t 
we decided to try a different ap- 


Praising personality were inadequate, 
proach. What was needed was an objective yardstick. We began, 


therefore, by agreeing to limit ourselves to those aspects of a person’s 
behavior which could be directly observed and recorded. Front an ex- 
amination of our previous studies in evaluation of personality, we con- 
cluded that one measurable factor that seemed highly significant was 
time. 'The question then arose: what traits of personality express them- 
selves in time (7, p. 199). 

. the class of phenomena with which we are concerned comprises 
the (timing of) actions and interactions of individuals. It is now neces- 
sary to give a more precise definition of what this includes. As a mat- 
ter of everyday observation, we see individuals coming together, and 
from the evidence of what we see and hear we unconsciously make cer- 
tain judgments about their behavior. Such judgments are that one indi- 
vidual started to talk, and that the second individual to whom he was 
talking replied, and that both accompanied their speech with facial or 
bodily gestures (5, pp. 21-22). 

We all know, as a matter of 
rates (timing) of interaction. 


seem to talk and act very speedily as compa 
slow and deliberate. "These characteristics of individuals are something 


observation, that people have different 
Some of our friends or acquaintances 
red to ourselves; others are 
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we intuitively reco, 
Which others act. 

action, 
slow 


Enize, and we often are at variance with e 
For example, where there are two persons in ica 
one whose actions are quick and speech voluble, and re B ‘ke 
and given to long, well-rounded Periods, we are apt to find Warten 
speedy one keeps interrupting the slow one, jumping in when jap ally 
Pauses, and so on, If the slow individual is persistent, he may be née 
Wear the other down, and our fast individual will subside into i. 
broken with a few “impatient” or “bored” remarks. Or ROU CESS ^ е 
Speed at which the fast person acts may so upset the slow indivi co 
that it will throw him off his stride and he will later confess En t," 
thought the other Person "hard to talk to,” “never stuck to the subject, 
"always interrupted" (5, pp. 31-32). cord 
As we explained before, we do not infer and then attempt to = "i 
“feeling states” or ч because we have no operations S p 
i all find that the quantitative analysis d 
Ure describe such phenomena. In à 
actions and events, we hope the ie 
Ehly supple instrument, If the reade 


not get along with, say exactly the cad 
ike say. So actors frequently take a rx 
and then, using the same words, play 16 F4 
is seen as unimportant, and the timing ч 

fference in its effect on the audience (5, 
р. 33). 


less spoken to. If spoken to they 
0 be very lively interactors. On the other 
“greeter,” the man who speaks to 
Very high origin (initiative) rate (5, p. 43). 


can be assessed se to intra-psychic and other currently pu 
Psychodyn and further that this assessment involves ess 
me relations in the interaction patterns of peop a 
dicated that this method, because of its e 
Тепсе of Personality. This view, it can be seen, à 
innon’s conclusion that the most promising wage 
nt will come from a “ leld theory" which gives su d 
"organismic" factors (the individual's behavior) ve 
or "field" (which involves the other interactees) variable 


Accordingly, Chapple has in 
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ret and the effects of this on the subject's productions (23). Over 
7) Char "es in work in both psychiatric settings (6) and industry (3, 4, 
as c has continued to develop both his theory and the instrument of 

Ы ent, the Interaction Chronograph, required to make the necessary 
observations, 


C. Tue CHAPPLE INTERACTION CHRONOGRAPH 


forms of this instrument will 
; while a description and 
ill be found in a recent 


Meer. of the development of various early o 
"i und in the paper by Chapple and Donald (7) 

Otograph of the more elaborate present instrument w. 
Publication by Chapple (3). 


Originally, Chapple used a simple stop watc 
€ recorded the duration of contacts between pairs of individuals (two indi- 


Viduals talking together, or one handing the other a tool, or some similar 
interaction) and recorded the results on paper ruled off in divisions for each 
minute that passed. He measured the length of each contact in minutes and 
also the length of time between contacts, and from those measurements he 


and his collaborator characterized interpersonal relationships in terms of 
frequency of contact, average duration of contact, total time spent together, 
persons initiated the contact. 


є H ж 
T They also recorded which of the two 4 

hese observations were made of interactions taking place in factories (both 
Worker and executive interactions), in à department store, and in several 


Political organizations. А і 
In order to get more accurate observations and at the same time to reduce 


the burden of the observer, Chapple and those who have worked with him 
next developed a simple recording device. - The latter consisted of a moving 
tape, driven at a uniform speed, upon which lines were drawn continuously 
when the keys were pressed down. When an individual started to act, e.g., 
in initiating a contact, the observer would depress the key assigned to that 
Person. When he stopped acting, his key would be released and the line would 
end. The blank space between the lines provided a measure of his inactivity. 
The same procedure was used for each person under observation. 

With this innovation, Chapple could measure not only the length of time 
cach person talked or acted (his action) kis the semen of time he was silent 
(silence variable), obtaining а continuous record of this sequence of action 
and silence, but he could also record variations in the adjustment of the 
Participants to each other- The seni indicated who interrupted, how 
long the interruption lasted, which one dominated hp talkino aur ee 
Further, if there WaS silence during which one person failed to respond 


h as his instrument. With this 


a 
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В wW 
to the other, the record indicated who was responsible for the m 
long the silence lasted (i.e, who was failing to “adjust” and how й 
failure of adjustment lasted) and who finally initiated the next action. 
Chapple could do more 
ments of the pattern of gi 
view. If one person tend 
Portion of the time and, 
Speech in order to out-tal 
accuracy how the other pe 
as the other talked more 
inated, did he incre: 


with his instrument than record these basic he 
ve-and-take in a conversation or psychiatric wie 
ed to dominate the interview, taking the Tai 
when interrupted, increasing the length > siii 
k the other person, it could be determine alent 
tson reacted. Did he tend to become more 


ter which would draw cumulative curves d a 
hese were being recorded by the abservexi wet. 
have always plotted their own learning idé 
» a series of graphs had been drawn on a ts of 
sheet of paper and, by the use of a plexiglass scale, complete measuremen uld 
rations, the slopes or rates of activity, etc.) co ië 
se graphs. This new computer was given the na 
aph, and was the model being used in 1946 (7). 


rsonnel selection and research in € 
el was limited in several ways: it did ind 
all the variables thought useful for even one person, p* 
designed to yield completely independent valies tor ing 
d to Chapple, since the final step in 5601 ld 
for the observed interaction, that it hp 
€ which, besides recording the пиве Һе 
converted Ње raw measurements directly into t 

In this way graphs would be eliminated, scoring 


: less 
mmensely, and the obtained scores would be 
errors. 


secondly, it was not 
interviewer, 


ich 
The new model of the Interaction Chronograph, a photograph of icd 
Was published in 1949 (3), has not been modified further and is the machi 
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aie a. It consists of two parts: a small observer’s box and a large 
fille, thus = ae with which the former is connected by а long, flexible 
diferent di. ^ ing for the possibility of the two parts being housed in 
ms. 

bai oin box has five keys or buttons which are operated manually 
tel ifs prs while the interview is in progress. Two of these buttons con- 
Linen онт and turn the larger, recording machine on and off. A third 
dis molt signal marker which activates a designated electrical counter in 
the ой ing machine. The purpose of this signal counter is to mark 
isa ces uction ofa change at a particular point during the interview. , The 
«ч тъ» keys are designated, one each, for the interviewer and inter- 
s не, \fter turning on the two power keys and pushing the signal but- 

indicate that this is the start of a new observation, the observer has 
ra to keep one finger on the interviewer's key and one finger from his other 
and on the subject's key and thus record the subsequent interaction. Each 
time the designated person starts to act by talking, nodding the head, gestur- 
d Or communicating in any other form, the observer presses his key and 
€eps it down; releasing the key only when the action comes to an end. Thus 
the Observer's task is to press a key when an action begins, record how long 
It continues, and when it terminates. Since this kind of record is kept for 
both Persons simultaneously in the situation, a complete record of their 
interaction is available. 
| The Interaction Chronograph machine, which records the interactions, 
is nothing more than a very elaborate electrical stop watch. The tedious 
Computations which had to be made by the observer when Chapple was using 
only a stop watch (durations of action, frequency of interruptions, duration 
of interruption, etc.) are now all computed electrically and simultaneously, 
simply as a function of the combinations which are possible from an analysis 
9f the positions of the two keys» interviewer and subject, relative to each other. 


ONOGRAPH VARIABLES 
D. Tue IN 


0 counters (vari: 


and interviewee ke 
of these may seem, arbitrary since they represent 


her than individual measures of each of 


reracTION CHR 
ables) based on the relative posi- 


There ly 1 
are current i i 
ntiy ys which the machine records 


tions of the interviewer 
during interaction. 


algebraic sums of two V 


c EMT 
; i he manual of inst Ч 
. o this machine, t 1 instructions for i 
arding 20 Woodland Drive, Noroton, Connecticut. ый 


E 3For information reg Chapple 
te, write to Dr. E. D. all, Portable instrument for use outside of structured inter 
к t 


*Chapple also has а s 
View situations. 
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+ ү. 
: , 3 a dm action theory; 
these variables. Apparently Chapple, in developing his кишке ЭЪ from 
found these derived variables more useful than the first-order ка they are 
Which they were obtained. The 10 variables, in the order in whi de^ 
Printed by the machine and excluding 


"A rst 
the signal counter which is the first, 
from left to right: 


"eU since 

1. 45 Units: The designation “4” is used rather than “Pt.’s units vides 
interviewees other than patients are often recorded. ‘This counter pro 

a frequency count of the actions of the 

and the observer depresses his key, 

cumulative record is made of the 


during a period designated by the 
different people h 


interviewee. Each time he 2) е 
‚ the unit counter adds one unit. qe 
number of times the individual was a that 
signal counter. In view of the ме: iews 
ave different units of action during comparable pape the 
or time periods, Chapple divides each of the following variables (2-9) by 
number of 4’s units and thus obt 
parisons between individuals. 

2. Tempo: 


silences Separate 


3 3 ible com- 
ains mean values which make possib 


; d 
The present machine does not record interviewee eimi] 
ly. (These, however, can be computed readily when " wing 
Rather, this Counter records the duration of each action plus its s a one 
inaction in a single measure. Thus it provides an index of how ofte 
Starts to act; the duration from 
of starts, 
ET Activity: This, too 
actions and silences, 
plus silences, the acti 


” 
x. di о 
ч жан temp 
one action to his next action; or his 


ТЕ: 's 
» is a duration measure derived from an илыш 
However, unlike Tempo which is a measure of ac The 
vity counter adds actions and subtracts silences. uch 
cumulative record indicates, therefore, for any interview sequence, how m à 
More active a person was than he was silent. Thus, the activity counter 
an index of a subject’s “energy level,” states Chapple. " not 
4. A's Adjustment: This counter, unlike Tempo and Activity, А ich 
operate all the time the machine is on. It records only durations during owe 
the person interrupted B (the other person) or failed to respond to E : A. 
ing the latter’s last action, both of which are failures of adjustment Y ie 
The counter adds the durations of interruptions and subtracts from these Е 
durations of failures to respond. Thus a positive “adjustment” score in а= 
cates that on the average A interrupted longer than he was silent. cepe i 
tive score indicates the converse. One would expect a type of “manic SU n 
Ject to earn a Positive score while some "depressed" individuals should ear 
negative adjustment scores. just- 
5. B's Adjustment: The other individual's adjustment (ie. the adjust 


«ipe Я «qn 
ment of the interviewer, usually). For a description Substitute “B” for “A 
in (4) above. 
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т „ДК is а frequency counter which records only after a period 
re inn " and B were silent (both keys up). It provides a measure 
аш! rx = requency with which one person, 4, takes the initiative as 
at aia, n her person, B. It adds just one each time 4 takes the initiative 
a acts one each time B takes the initiative. A person who initiates 
more often than he has to be initiated to earns а plus sco 
Score indicates the converse. 
. 7. Dominance: This is a frequency counter which records only during an 
interruption (double action, with both keys down). It provides a measure 
of the relative frequency with which one person, A, out-talks or out-acts the 


о Г S . H " 
ther person, В, when there has been an interruption. The Dominance coun- 


ter adds one if A dominates B in a double action, or subtracts one if B dom- 
s more dominant than B in 


Inates 4. А positive score indicates that A wa 
these exchanges, and a negative score the converse. 

8. A's Synchronization: This is a frequency counter which records the 
number of times A has interrupted B or failed to respond to B, i.e., the 
number of times 4 failed to synchronize with B. The earlier described 
Counter, 45 Adjustment, records the relative duration of these events; 


the present counter, their frequency: 
9. B's Synchronization: The other 
the synchronization of the interviewer, 


tute “B” for “4” in (8) above. 
10. B's Units: This counter provides а frequency count of the actions of 


the other person. (usually the interviewer). It adds one unit each time the 

observer depresses B’s key d ional exchange. | | 
Values for these 10 variables сап be read directly off the printed machine 

record. Individual variables such as the specific values for actions, silences, 


number of interruptions, initiatives, failures to respond, etc, can be ab- 
t too much difficulty once the scorer 


Stracted from the algebraic sums withou ch 

has become familiar with the variables. In addition to these already men- 

tioned, and also other “personality” variables, Chapple has recently developed 

a number of derived “temperament” variables such as pretentiousness, 
and some 15 or 20 


$6 B ,o& » 
emotionality,” "ability to take the floor,’ shyness, i 5 or 
others (8). These are obtained by using various arithmetic combinations, 


under specified interview conditions, of the 10 variables described above. 


Thus hird-order variables. As a method of per- 
th ond and third-o Ў 
наверна ew and fresh approach. Considerable 


sonality assessment they represent a © Lace vein 
research will be required, however» before the validity" or "predictive mean- 
ing" of any of these variables can be ascertained. Saslow and Matarazzo 


re whereas a negative 


individual’s synchronization (ie., 
usually). For a description substi- 


uring an interacti 
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and their associates are currently attempting to study some aspects of the 
validity of these variables in a large scale research analysis of the psychiatric 
interview being carried on at the Massachusetts. General Hospital. 


E. Tue INrLUENCE or INTERACTEES Upon EACH OTHER DURING 
INTERVIEWS 


In his early study of interaction patterns during interviews, Chapple 
placed little restriction upon the interviewer other than that he should use a 
non-directive or counseling interview of the type described by Rogers (20). 
Chapple soon discovered, however, that every interviewer was different not 
only in the way he behaved but in the results that he obtained from the same 
subject (3, p. 8; 4, B28 7,5203). “Thus ie became cler rot only 
that different interviewers have different interaction patterns when behaving 


When seen by two different interviewers, This was apparently true even 
© difference in what the interviewers said as 
Judged by Stenographic transcripts and even though they were following a 
Supposedly uniform style of interviewing, Note the similarity between this 
and the recent finding by Raines and Rohrer (19) that differences in im- 
Pressions of the same Patient by different Psychiatrists are due to personality 


е for this extremely subtle, but theoretically very impor- 
m two reliability Studies he conducted (3, pp. 8-9). The 


Carson reliability Coefficients for I d Activity 
the Tempo an 
io о ,5$ айй 349; respectively, in the first study to .93 and .95 


» the effect of Standardizing certain features of the 
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range of 4's daily average duration of action during these eight conversa- 
tions was 3.10 to 7.81 hundredths of a minute, while B's actions ranged 
from 2.89 to 4.33. If one computes a rank order correlation from the data 
Chapple presents in his table, i.e, the eight daily values for 4's action as 
against the eight paired values for B, one finds a striking value for rho of .83. 
Thus 4 and B were having a subtle but marked effect on each other’s dura- 
tion of utterances. This finding has considerable implication for planned be- 
havior therapy, i.e., an interviewer might, by plan, increase his own average 
action with low activity patients and decrease it with patients with abnor- 
mally high activity, and maintain this “prescribed” behavior therapy over a 
Planned number of months. (The reader will note certain similarities be- 
tween this and Skinner’s method of operant conditioning.) Saslow and 
Matarazzo and their associates are currently doing research on this phe- 
nomenon, 

That experienced therapists can be flexible in their interaction patterns 
With different subjects and thus, theoretically at least, practice prescribed 
behavior therapy was demonstrated in a recent study by Saslow, Goodrich, 
and Stein (26). These investigators studied, by an old form of the Inter- 
action Chronograph, the behavior of a single therapist with 12 psychiatric 
Patients he was interviewing, and in 7 conversations with three of his col- 
leagues, The range of interaction behaviors available to this therapist, as 
well as the significant differences in his behavior with the two groups, are 


Well illustrated in this study. 


Goldman-Eisler, working at Maudsley Hospital in London with an ink- 


Writing version of Chapple's Interaction Chronograph, recently has taces 
further evidence for the influence of interviewers’ behavior on the be pud 
of interviewees. In her first study (9), using seven members of 7 ѕу- 
chology Department as subjects, she demonstrated that non-experience be 
Versationalists each had interaction patterns (short and long прек 
Short апа long actions) which were rather stable for any ques » ind 
vidua], She also found that the silence variable (this differs. a г : 
Chapple's) was a somewhat more stable personality esce ko 
action, Her next study was designed to investigate apes : rari 
between interviewers (three senior psychiatrists) and the e (10) fuh 
differences on the interaction patterns of patient-interviewees her Я | Р ч 
of her interviewers used his own pattern of interviewing, 1.€., E. at coe 
С andardized and wis wae ot Б ie reer m individual 
apple’ ings i e three psychiatrists ег ad hi iB 
ion aig bir pa of the type of patient he was interviewing (de- 
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; e adjusted 
pressed versus active patients) ; although this pattern bn иеш) 
to the type of patient (within the limits of и кзз к that 
somewhat. Furthermore, her results are striking in t pini auis, and 
these three doctors influenced the interaction ns lI ín. dierent 
ratio of short silences to long silences) of the same 10 pa v ha ndi: 
ways. Thus depressed patients talked more with one үе жс», (апда) 
other, while these same doctors had opposite effects on ^ а iei shaves fiat 
patients. Goldman-Eisler notes, “Thus it would seem ere pea 
the depressed patient responds best to active a inda (10, p. 
talks easily gets the best chance with the passive interview te 


is 
a ior therapy 
670). Here, again, is evidence suggesting that planned “behavi 
may ultimately be possible. 


: nolar 
I i i mplex, m 
he similarities between these various results obtained in co p 


and 
(interview) situations and the laboratory findings of Seema ig tlie 
more recently of Sidowski (27) are very striking. Thus Si wr pun 
Simple procedure of blinking a light as a reinforcer each time mate wale 
Produced a plural word in a situation in which they were instru tithe 
to “start saying words,” was able to demonstrate the effect of E E e" 
out awareness" on the part of the learner. Greenspoon obtained sim 


imë 
— er each ti 

sults by using the verbal response “umm-hmm” by the experiment 
the subject gave a plural response, 


considerably more research will no 

Goldman-Eisler indicated th 
descriptions of the three psychi 
order correlations be 


All of these results are provocative and 
doubt be done in this area. lity 
at her Interaction Chronograph persona nk 
atrists possessed some validity since the ra 


ined 
с : tur obtaine 
Ctlve values so derived and opinions 
from seven psychiatrist colle 


| соп- 
agues "were in complete 
Considerably more 


however, Goldman-Eis] 
individu 


А : "a f utter- 
Variable to the interaction characteristic же” o siia 
(12). Thus her earlier results were confirm 


m 
В А i of "sp! 
Studies seems to confirm MacKinnon's conclusions 


the 
tality of behavior” (17, p. 43) and helps to define 
5 specificity and generality. 


cificity and gene 
Parameters of thi 
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F. Tue STANDARDIZED INTERVIEW 


ao — results also help to define. some of the uncontrolled 
Каур) а les 9 the past has made the interview (i.e, interviewer's be- 
Bre de i in adequate research tool. _Experimentters have attempted 
mates: dd = as an independent variable in their efforts to measure 
Sema: ү characteristics (the dependent variables). However, 
nas en indicated, and the above results confirm, that the interviewer" 
issue deat scientific instrument and that, in fact, interviewers are 
vidis gis noo in the sense of unstandardized variables. It is little 
of this pra n, for example, that the science of psychotherapy, where the effects 

cedure have been “evaluated” by various interviewers, has made as 


littl é я 
е headway as it has (24). Furthermore, to take just one more example, 
literature, between interviewers when 


agnosis and/or other personality 
of objectivity in interviewer 


sr low correlations in the | i 
an Е patients in regard to a specific di 
bini. ristics, may be attributable to this lack І ) ew 

avior. It may be these objectively quantifiable interactional characteristics 


of j ; Е т s В 
nterviewers which are the differences in interviewer “personality” that led 


to 5 Ў = : 
Such low inter-psychiatrist reliability in the study by Raines and Rohrer 


(19). 
Кы аз 1946 Chapple reported an attempt to m асцан 
нан e as well as the interview itself, a more reliable scientific instru- 
Tuer Js The consequent increase in reliability for two of his dependent 
ables (patient's Tempo and Activity) was discussed earlier in the present 
"e Chapple's standardized method involved certain “rules” for the inter- 
is ihe to follow in his own interviewing behavior (interaction pattern) and 
кнд. е over-all conduct of the interview itself. The latter involved dividing 
П Interview into five standardized periods: with Periods 1, 3, and 5 as free 
Bive-and-take periods and Periods 2 (silence) and 4 (interruption) as stress 
Me of the interview. In a recent paper giving a Very detailed description 
this standardized interview Chapple indicates: 


г behavior, the stand 
behavioral situations 


ake the interviewer's 


ardized interview pre- 
designed to elicit from 
lity and temperament. 


By varying the interviewe 
Sents a sequence of different 
the interviewee his characteristic traits of persona юре à 
In order to do this, the interview is designed to create situations in- 
volving a mild degree of stress for the interviewee, comparable to those 
which he may normally encounter in daily life. The stress 15 provided 
by the behavior (note, not content) of the interviewer. At different 
Stages of the interview, the interviewer changes the pattern of behavior 
he has been following in order to confront the interviewee with a 
different type of behavior than he has previously shown. This means 
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that we are using the interviewer as the independent variable and are 
Prescribing measured amounts of specific types of interactional behavior 
to determine its effects on the interviewee. By doing this under con- 
trolled conditions, and by measuring the reactions of the interviewee 
to a sequence of different behaviors, the standard interview provides 
information more representative of the ranges of adjustment in interac- 
tion of which the interviewee is capable than would be the case if the 
interviewer followed the same pattern throughout (4, p. 23). 


Thus Chapple’s standardized interview Provides a controlled sample of 
Patients’ behaviors in miniature, molar situations. It is these molar or “field 
situations which MacKinnon’s earlier reported comments indicated are neces- 
sary for an adequate assessment of personality CIT. 


TABLE 1 
CHARACTERISTICS OF THE STANDARDIZED INTERVIEW 
s Type of Duration of period E 
Period interviewing Fixed duration Variable duration 

п Stress (Silence) 12 failures to 
respond, or 15 
minutes, whichever 
is shorter 

Tu Free 5 minutes 

Iv Stress (Interruption) 12 interruptions, 
or 15 minutes, 
whichever is 

y : shorter 
Free 5 minutes 
Total 20 minutes plus a maximum of 30 


more minutes 


iewers working in the same or other settings. In 
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Period 1 he : RAN Е 
ceder de ерер рй ee = 
сап be accomplished by hi i b | id a. Н аад 
оона ae y pushing a button which flashes a light for the ob- 
Dress i а че through a one-way screen) indicating that his next 
prasie ko ins egin eriod 2. During Period 2 (which will require some 
жине di erviewers) the interviewer fails to respond to the patient's last 

2 consecutive times; this is most difficult for the interviewer on 


those 
ra : ; : : 
re occasions when subjects ask direct questions. 


TABLE 2 
R’s BEHAVIOR: RULES FOR INTERVIEWER 


STANDARDIZED INTERVIEWE 
"n Periods 1 to 5 (all periods) 
„4+ Interyi ; š 
signal t erviewer introduces each period by a s-second utterance (following his 
b. АП the observer). 
depth Hine must be non-directive. No direct questioning, no probing or 
formation, | iewing. Interviewer can reflect, ask for clarification, ask for more in- 
е non-ch, такой a new topic area, etc. In general, interviewer's comments should 
Some ne allenging and open-ended and related to the patient's past comments or to 
t. An: general topic. 
ie, aera must be verbal only, 
the ob. iewer cannot use head nods and otl 
Aere task. 
AR of interviewer's utterances must be of approximately 5 seconds duration. 
^ ine patient finishes a comment or other interaction, interviewer must respond 
Each I second, except as otherwise noted in Period 2. 
More sec time patient interrupts interviewer, the latter must continue to talk for 2 
Submissi onds, This rule insures more explicit definition of a patient’s ascendance- 
on pattern than would be possible if interviewer “submitted” immediately. 


Periods 1, 3, and 5 


а. I . 
b. рети must never interrupt patient. 
after interviewer makes à comment patient does not respond, 


Must wai 
wait 15 seconds and then speak again for 5 seconds. 


lat the same time; 


or verbal and gestura 
This rule simplifies 


her gestures alone. 


Q6 
їп les 


interviewer 


Period 2 only 

times (or £ d” to last interactio! 
or 15 minutes, whichever is shorter). : 

i for 15 seconds (and patient has not taken 

г 5-second comment. 


n of patient a total of 12 


Period 4 only 
ewer must interrupt 


econds after patient has begun 


а. . 
patient for 5 seconds for 


а tota ach time patient acts, interv! 


l of 12 times. 

nterviewer’s interruption should begin about 35s 

eraction. 

aed having interrupted patient, if the patient continues through the interrup- 

his utt. oes not submit), interviewer will not interrupt again until patient has finished 

fd саис кен interviewer will interrupt patient only once during each utterance 
Д үле if patient does not “yield.” 

tain aens, period is ended after 12 іпќеггор! 


his int 
а с. 
tion 


tions or 15 minutes of attempting to ob- 
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Р » 
Many people will speak again (take the initiative) under these — 
conditions, If, during a failure to respond, the subject does not start vs 
the interviewer waits 15 seconds (this is gauged from a big sweep hand ies 
tric clock on the wall directly behind the patient) before restimulating wi 
another five-second utterance. ; how 
acteristic “initiative” level can be objectively assessed. Since people its 
wide individual differences during this period it may not always be poss! 


: : : : AT. È 2 with 
for the Interviewer to fai] to respond 12 times. Especially is this so 
individuals who hav 


utterances. Therefore a limit 


this period, Period 2 is followed by a 5 


s imilar 
-minute period of adjustment simila 
to Period 1. This is followed by 


od ; i inter- 
a second stress period in which the i 


times or 15 minutes, whichever is the shorter. The subject's панне À 
interaction Pattern can be objectively assessed Pul 
ing this phase of the interview. Following this interruption period is a р» 
5-minute adjustment period, From Table 1 it will be apparent that ‘ed 
e interview conceivably can range from slightly over the fix 
minutes to a maximum of 50 minutes, ie 
ould be noted that in his 1953 paper hee s 
ining monosyllables such as “uh-huh,” “We e 
ally by the interviewer, However, the URN 
cially the rho of -83 between the average lengt S 
actions) would indicate that a fixed duration for each er 
ds for example) is desirable. With a stop wate 
little practice an interviewer should have no trouble training 
utterances. For example the pira) meine 
can be answered with, "Yes, in view of what you on 
your parents I believe it would be well if you did continue 
that,” instead of with merely “Yes.” 

This attempt by Chapple to somewhat standardize interview behavior may 
appear artificial and restrictive. However, he apparently is following a scien” 
tific tradition which holds that, if objectivity is a requirement of a scientific 
instrument, Some standardization is mandatory. 


“Shall I continue?” 
earlier about 


С. Tue RÔLE or THE OBSERVER 


It will be apparent from the discussion so far that the Observer is an im- 
Portant person in the conduct of research with the Interaction Chronograph, 
since he is, in effect, part of the instrument. A data are recorded and 
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th " 
oe pos by him. Therefore he must be a faithful transmitter 
he (as wea ee behavior. For this reason it is important that 
Nea ficis e interviewers) go through a practice series before beginning 
Piüctps вене T utilizing this instrument. Experience indicates that a 
Bi suse А 25 to 50 interviews is probably adequate. | 
ЖШ on | ‚ the observer will have little difficulty deciding what is scorable 
Ше ea he part of the subject or interviewer. The latter is required to 
dearly z саси primarily, with gestural айаш always 
к erc) ary, thereby making him "easy to record. CR deals ex- 
н уд: the problem of what to score as action (4, P 29) although 
гуа s in some detail in his earlier monograph (5, im ewe In the 
the se caius experience indicates that approximate y К рег 2n of 
ccm iewee action is also verbal, with the remaining (and more di cult 
ик: Interviewee communication being made up of head nods, vicit 
e nicative smiling or frowning, etc A further problem ga or the 
im. ver when he has to decide when an action has terminated. Even if one 
ws Chapple’s general rule that all facial (and other) muscle activity 
Must have come to an end for action to ased, there is an occa- 


Si : Á 
Onal subject who speaks in halting phrases i In these 
e verbal context as an aid for making 


Cas 

a n ue present writers have used th € ; 

а decision, Thus a subject who says, “while talking to my boss that time 
» $ ua : gehe 

- 4" (and then hesitates briefly before continuing, during W hich time all 


facial activity has ceased as far as the observer can see) is scored as con- 
tion during this period. Differentiating between 


action and the “blocking” characteristic of psy- 
d as action by Chapple, is not too difficult a 


be scored as се 
during a single action. 


tinuing action or communica 
these pauses during on-going 
chotic patients, which is 7o? score 
Process after some experience. 


Specific research on the question of observer reliability (i.e., reliability of 


the instrument, per se, rather than. reliability of the subjects studied with 
P Я А 
it), while difficult to implement, should nevertheless be conducted. ‘This 


can be done most convincingly by having two observers, using two instru- 
same series of interviews, or it can be done 


ments, record independently the s | 
in several other ways- Both Chapple and Goldman-Eisler have indicated 
: 4 roblem. ‘Thus Chapple notes: 


their recognition of this P 
ation of interaction are objective and in- 


iteri bserv 
i criteria for 0 A a Y 
Since me the key only when there is a visible contraction or re- 
n жы, Ай : 
volve moving muscles, there 1S little chance for difference in 


acial A 
A small series of half a dozen records done 
recorders showed no difference in the means 


f units recorded. The present machine also 


laxation of f 
normally skille 

e 
by two observers on = s 
obtained ог the number 
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has a threshold built in so that durations of under .25 seconds do not 
record, and this threshold seems to be at the level of individual differ- 
ences in reaction time (3, p. 9). 


Referring to the same problem Goldman-Eisler wrote: 


Chapple's method of interview analysis consists fundamentally in 
recording on a chronograph tape the durations of actions (speech and 
Eesture) and silences of both persons involved. Apart from talking, 
those kinds of gestures were interpreted as actions which were of a re- 
Sponse character or Part of the social interaction process, such as nods, 
certain kinds of smile, or shaking of the head, and laughter. Although 
this is a matter of judgment, preliminary recording by two observers 
in the present investigation showed no essential differences in the inter- 
Pretation, once the Criteria were agreed upon (9, p. 355). 


H. RELIABILITY AND VALIDITY OF THE INTERACTION CHRONOGRAPH 


METHOD 


As is the case with all new research instruments the problems of reliability 
and validity are extremely complex. As indicated earlier, Chapple reports 
reliability values of :95 and .93 for interviewee Tempo and Activity, respec" 
tively, in a study of 12 persons interviewed once each by two different inter- 
viewers using the standardized interview (3, pp. 8-9). Goldman-Eisler's 
data on stability of interviewee behavior (9, 10), while not specifically con- 
cerned with the question of “reliability,” can nevertheless be accepted as 
indirect evidence for this point, Since her interviewers were not using à 
Standardized interview but were being studied as dependent variables them- 
selves, their uniformity across different patient conditions can be similarly 
interpreted as indirect evidence for the reliability of the method. Finally, 

i Matarazzo, and Guze in an extensive recently completed study (25) 
тй of the Interaction Chronograph, obtained test-retest relia- 
ilities (using two different interviewers) ranging from .726 to .956 for 

ables defined earlier in the present review (Table 2). 
ат he validity question is a thorny one because it involves the question, 
alidity for what?” Goldman-Eisler’s treatment of the validity problem 
Essentially she found “complete conformity” between 
ty) descriptions of her three psychia- 
(opinions) on these variables by seven 
’) In an early paper by Chapple and Lindemann (6) 


н т sion of the instrument and plotting indi- 
or each patient, were able to differentiate manic patients, de- 


Pressed i ` 
Patients, hysterics, and other psychiatric patient groups. However, 
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ti qun: method of representing the results is far superior to this earlier 
n and more research in this area is indicated. In a more recent study 
ae Chapple found values for his “rigidity” and “flexibility” vari- 
iem which significantly differentiated a group of 168 psychiatric patients 
a group of 258 controls (“normals”). 
Я By far the most data bearing on the problem of validity have been gathered 
" studies of "applied anthropology" or "applied psychology." Chapple has 
ееп applying his Interaction Chronograph method to the problem of em- 
Ployee selection and placement. On the basis of work completed, Chapple 


reports (3) that some of his indices discriminate between (а) effective 
duals in different job groups in a 


and ; И ddr n 
d ineffective sales personnel; (^) indivi 
{f "initiative" needed 


c 
ompany; for example, Chapple reports the degree o 
Varies in different types of selling, as does also "activity," since much higher 


Activity is needed in a rapid-fire operation like hosiery selling than in the 
selling of a hat, a pair of shoes, or large household furniture (3, pp. 12-13) ; 
(c) workers and foremen, as well as workers and executives; (d) and other 
groups, 

However, these validity studies, while adequate for reports in the field of 
applied psychology for which they were intended, need to be elaborated and 
Communicated with presentation of considerably more of the results if this 
method is to be used for exploration and research in the field of basic per- 
Sonality structure. Chapple is apparently aware of this, since he devotes a 
Section of one of his papers to a specific discussion of “The validation prob- 
lem in industry” and contrasts this with the more traditional treatment of the 


Problem of validity (3, pp. 10-11). 


I. SUMMARY 


Various instruments of personality assessment have been employed in 


the past. Research to date has shown that one of these instruments, the 
Interview, while potentially very useful is limited because of the problem of 
low reliability between independent interviewers. Part of this difficulty 
Seems to be due to the fact that the interview, i€- the interviewer 5 be- 
havior, has been considered by many investigators to be the independent 
Variable, with elicited interviewee behaviors as the dependent variables. How 
ever, published research would indicate that the interviewer is not an - - 
Jective scientific instrument and that, in fact, interviewers are themselves 


Р : a 
dependent, in the sense of unstandardized, variables. The present pap r 
Concerns itself with a review of the history and development of Agere 
New research instrument, the Chapple Interaction Chronograph, and the 
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attempt made by Chap 


interview itself as a res 
method has been employ 


L 


14, 


15, 


16. 


17. 


18. 


19. 
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Т, he 
Б 2 ective, t 
ple to standardize, and therefore make obj hich. this 
earch instrument. Published research in w 
ed also was reviewed. 
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THE COLLECTION AND USE OF RETROSPECTIVE 
DATA* 


Department of Psychology, Michigan State University 


PauL BAKAN 


A. THE PROBLEM 
a source of confusion in psychological 


The "n 
definition of the stimulus is 
It would be convenient to 


Sense ae stimulus-response terminology. Mano d ts Do, htt 
this assumption i а SER à igo m ow h idm lus is di ily 
f would oversimplify matters. Actually, the stimulus 15 dua y 
is = or constituted, by both the experimenter and the subject. Things 
€ environment are attended to, perceived, interpreted, evaluated, or 
Perhaps even ignored by the subject. As a result of such activities the sub- 
Ject defines what is Por him the stimulus and this does not necessarily corre- 
‘Pond to the stimulus as defined by the experimenter. Yet it is the stimulus 
35 it is constituted by the subject that is the most important determinant of 


I$ responses, 
The róle of the subject in constituting t 


in his paper on the reflex arc concept. i " 
etween the geographical and the behavioral environment, also recognized 


the róle of the subject in constituting the stimulus. More recently, several 
authors (1 5) have considered some of the implications of the dual nature 
99 а s 


of the sti | 

The dires between the two conceptions of the case that of the 
Subject, and that of the experimenter has a wir odo ogical impli- 
cations, If the subject's concep" on of mes ian I Pol is an important 
determinant of his response then 1t 95 ST iad pi Е i something 
about it. With human subjects some a: o E ше " phenomenological 
Teport can be very useful in pue d s ise чри Е : interesting to 
Note that the Gestaltists who gadh i Е" я or subj amg Е = geographical 
Or jsi ‘ronment ап the be avioral o Jective environment also 

physical environ henomenological data in the study of the behavioral 


advocated the use of ue jor systematic procedures for collecting such data 


i 


he stimulus was stressed by Dewey 
Koffka (4), in his distinction 


envi he nee 7 Я : к 
mm н in a recent paper by D. Bakan, dealing with the problem 
as been rec 
(2). 


ОЁ introspection 
се on January 16, 1956, and published immediatel 
y 
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Р fv chnique for 
The purposes of this paper are to describe. and € ks cce 
the collection of retrospective data in an a cat ll or dendi 
some of the possible applications of such data. The neo A detailed ac 
strated in terms of a nonsense syllable learning situa ons аннар pit 
count of this experiment will be reported elsewhere, T vie ан satis 
pose of this paper is the presentation and application o pei anple 
than the report of a particular experiment. Aside i ees «бае 
of application, the method is described in a general way а 
to any experimental situation. 


B. THE EXPERIMENTAL SITUATION 


à. se sylla- 
One hundred subjects were asked to memorize a list of 20 y inn of five 
bles. The total list was exposed on a blackboard in four : ne peut 
syllables for five minutes. "This was followed by a p ae Smee 
during which subjects wrote down all the syllables they c his score for 
The number of syllables correctly recalled by each subject Es: nonymously 
this task. After learning the syllables, the subjects responde е 
to а post-experimental questionnaire consisting of 75 items. 


C. COLLECTION or RETROSPECTIVE DATA 


. set 
П ilation of a 
The essential feature of the Proposed method is the compila 


dis- 
. agree OY 
of statements, each of which can be answered yes or no (or. tiii in an 
agree). The Subject replies to these statements after a statements 
experimental situation, e.g., learning nonsense syllables. - The considere 
refer to subjective aspects of the experimental situation which c following: 
relevant by the experimenter, Among these statements were the 
1. I tried hard to associa 
2. I frequently would lo 
and test myself by trying t 


; Iped 
3. Some of the syllables just seemed to go together and this help 
to make them stick in my 


4. If 
I 


te the syllables with meaningful ios 
ok away from the board or close my 


5. 


6. I did not try as hard as I c 
syllables were not Worth retainin 


of 
5, since knowing them would be 
no benefit to me, 


seats 
jecti i { "n ; ince subjec 
Jective data, however, is gathered їп an "objective" fashion, since ee 
; urse, 
reply yes or no to each Statement. An uncertain category may, of co 
added. 
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i i . 

n E үс aspect of this procedure is the selection of the list of 
pem ieee the post-experimental questionnaire. Any in- 
oo А ЕЕ у this method is determined by the selection of state- 
red м ime the omission of statements which might yield 
demde А > era sources of statements should be considered. The pur- 
а she ht: нч will determine which statements are actually used. 
De er e syllable experiment the major interests were the methods 

earn the syllables and the motivational variables. Consequently, the 


State 
ments chosen reflect these interests. 


D. Sources oF STATEMENTS 
for a post-experimental questionnaire 


a) the experimenter's analysis of the 
nd (с) literature 


T А 
vill zw sources of possible statements 
bush, considered. ‘These sources аге ( 
ati А i Е £ 
on, (b) retrospections of subjects in a pilot group, а 


on th М Я ame 
e subject under investigation. 


1. Experimenter's Analysis of the Situation 
NP ER ] (аё position to produce statements relevant to 
hi benre s under investigation. If he is interested in studying the relation- 
he icy x cays ae variables and the learning of nonsense syllables, 
Variables 4 imself this question: II were a subject, what motivational 
his шен might influence my performance in this task?” In answering 
Pm o he might think of such variables as attitude toward the experi- 
feeling evel of attention required, feeling of boredom, desire to do well, 
of competition, sense of frustration, and зо оп. These variables might 


ther К х 7 
1 suggest statements for the post-experimental questionnaire. In general 
estion: “What might I think or do if 


ful source of statements. 


he experimenter is in a good 


the : 
e 
lw xperimenter's answer to the qu 
er ; i 
€ a subject?" can serve as à fruit 


2. Retrospection of Subjects in @ Pilot Group 


A М А А А 
second source of relevant statements 1S available in the restrospections 


Fie in a pilot group. Subjects, after serving in an experimental situa- 
я ; may be asked to write freely about what they did, what they thought, 
W they felt, and what they considered important during the experiment. 

Uch retrospections may be facilitated by the use of incomplete sentences. 
; hese written accounts can be used as a source of statements to be included 


in 5 
п questionnaire. 
me hat subjects show variation 
è А 
for this method. Suppose 


about is not а disadvan- 


in what they write 
bout his method of asso- 


Subject 4 writes à 
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ciating each nonsense syllable with a real word, but writes nothing eo 
the difficulty of the task for him. Suppose Subject B writes about the di й 
culty of the task, but doesn't mention anything about the method he ше 
to learn the syllables. The post-experimental questionnaire can make ac 
the retrospections of both the work method, reported on by Æ, and the di d 
culty, reported on by B. Information on both these variables will be jin 
by each subject in the subsequent experimental group. It is known m 
Subjects may be selective in their reports because of self-instructions pain 
what is relevant. The disadvantages of this selectivity in individual weet | 
Spection is minimized by a pooling of many people's retrospections in a p^ 
of statements. The assumption is made that a factor relevant for one = | 
vidual тау be relevant for others, even if the others do not spontaneous! 
report on it. Certain people may verbalize what others may feel ana” 
verbalizing. Putting the idea in the form of a statement may stimulate € 
plicit thinking about it. ү 
This is akin to the procedure involved in the construction of a personality 
inventory along objective lines, Consider the development of a scale d 
anxiety. Patients judged to be anxious may report a variety of Te 
Spontaneously, e.g., “I worry over money and business,” “I sweat — 
cool days" Not all patients with anxiety report the same symptoms. ЁШ 
each symptom reported by an anxious person may conceivably also be a sm 
tom of other anxious People. Therefore a number of such statements repre 
senting possible anxiety symptoms are assembled and the individual can 16 


БИРМИ? . alse 
spond to each statement by indicating whether the statement is true or f 
for him, 


3. Literature on the Subject Under Investigation 


f . i ful 
Another source of relevant subjective variables which might be use 
in the writing of statements 


is the literature in any given field. Regum. 
ing to the example of learning nonsense syllables, suppose that a review a 
the literature in this area uncovers a study of the effect of ego-involvemer 
on the learning of nonsense syllables. Suppose that it were found that En 
perimentally induced ego-involvement affects the learning. It is possible 
that attitudes experimentally induced by the instructions in a given type 9 
experimental situation may actually be variables for a particular subject 
even when the experiment is not designed to manipulate these variables. 


E. STATISTICAL ANALYSIS or THE DATA 
One of the advantages of the method is that it produces data in a form 


amenable to statistical manipulation. Some of the Statistical methods applicable 
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are the ?-tes n а x "e 
diu: test, analysis of variance, chi square, biserial correlation, phi coeffi- 
etra Я : . : 

folloyi trachoric correlation, factor analysis, and non-parametric tests. The 
in NC A LINE = 
ing examples will suffice to indicate the applicability of statistical 

analysis, 

“This test was very hard,” 


19 
Do $'s who respond yes to statement 
lMable list than those who 


perform differently on learning nonsense sy 
Say, no? 

a. Apply t-test between mean number О 
for yes group and mean number of syllables learned for zo grouP. 

b. Compute point biserial correlation between 365-70 variable and 
number of nonsense syllables learned. 
These techniques are applicable only if som 
respond no. If there is unanimity ог near-unanimi 
item then the problem doesn't exist. The Е then 
(as perceived by $) does or does not characterize th 

2. Do differences in stimulus presen n effect on reported 
task difficulty? 

a. If there are two stimulu 
ber of yes and ло responses to 


f nonsense syllables learned 


e S's respond yes and some 
ty of response to the 
knows that difficulty 
e task. 


tation have а 


conditions, count num- 
the statement «тһе task is difficult” 
for each stimulus presentation condition. Set UP 2 x 2 contingency table, 
and test for independence between yes-no variable and stimulus pres- 
entation variable by means 0 ith one degree of freedom. 
b. If there are more t ions of stimulus presenta- 
tion, a larger contingency t d and the chi square test of 
independence may be made with appropriat 


s presentation 


К. SoME Uses OF THE Dara COLLECTED 
l: Subjective Description 
is method can serve а — 
The data collected by the use of thi d : variety of 
Purposes, One use of the data is to obtain а escription of the experimental 
situation from the subject of view. In the nonsense syllable ex- 
periment 75 statements were ranked according to the percentage of the sub- 
jects agreeing with the statements. In Tahle am is a listing of the five 
Statements most frequently agreed with (replied a to) and the five state- 
ments least frequently agreed with, together wit the percentage agreement 
for e ents. 
ach of the state™ В D. 
An item for which there was a practically even split in response was the 
m n 
followi e: “I found 1t hard to concentrate on what I was trying to 
A This statement was agreed with by 51 per cent of the subjects 
49 per cent of the subjects. "This indicates con- 


th by : P | 
o amon the subjects in the perceived difficulty of the 


memorize.” 
and disagreed W! 
siderable differen? 
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Р , 
learning task. Another item of this type was the following: "I just — 
in the mood to knock myself out learning these syllables." This was agr E 
with by 47 per cent of the subjects and disagreed with by 53 per cent, in 
cating considerable difference in motivational state within the group. 


TABLE 1 —À 
Mosr AGREED WITH AND LEAST AGREED WITH STATEMENTS FROM PosT-EXPERIA 
QUESTIONNAIRE IN NONSENSE SYLLABLE EXPERIMENT 


Most agreed with 
l. One can learn much about 
agreement) а ; thods 
2. I had the feeling throughout the task that I wasn't using the most efficient me 
to learn the syllables. (82% agreement) 
I hope I haven't fouled up your experiment. (79% agreement) ten words, 
inded me of words, or abbreviations or foreign 
hem stick in my mind. (78% agreement) є myself 
* away from the board or close my eyes and tes 
(77% agreement) 


В а А 83% 
ехрегітепіѕ by serving as a subject in them. ( 


Be 
n 
о 
В 
а 
о 
> 
е ре, 
E 
в 
2 
rs 
р 
=, 
5 
2 
"4 
о 
В 


Least agreed with 


to learn these syllables, (196 agreement) © 

dl ir time doing experiments like this, I don't see h 
Psychology can get anywhere. (3% agreement) А 

3. I learned the first letter of each syllable down the column and this helped me 
to remember the syllables. (4% agreement) е (5% 

От some reason I just didn't like the fellow who ran this experiment. 

agreement) 


I tried to make a nonsense sentence о 


5 vords, (5% 
agreement) ut of each group of nonsense v 


2. Relation between Subjective and Objective Variables 


Differences in response related to a “subjective” variable may be related 
Y differences in response on some “objective” variable. With data of the 
kind described in this Paper it is possible to investigate relationships between 
subjective variables like feeling of fatigue, desire to do well, reported work 


methods, and ап objective yari i bles 
3 ariable lik sylla 
correctly recalled. ike the number of nonsense sy 


ollowing manner. Subjects were divided 
Yes to the item, “I found it hard to con- 


—"— 
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br sie uidi Е > difference between these means, when evaluated by 
егін as establis ed at the 1 per cent level. 
buta «cbe ge which can be answered by analysis of the data is whether 
als ean 97 ш learning is related to the amount learned. Subjects 
rele te de ivided into à yes and a no group, this time on the basis of their 
rie diae statement “I frequently would look away from the board or 
end ee and test myself by trying to see how many I knew.” The 
6.22 for ‘ed of syllables correctly recalled was 8.48 for the yes group, and 
Mid. ae T group. This difference was evaluated by means of a t-test 
Ede « to be significant at the 1 per cent level. 
бае Т den es statement “I did not try as hard as I could have be- 
‘ety кош Е that the syllables а not worth retaining, since knowing 
coven e of no benefit to me.” The mean number of syllables recalled 
vas 6.74 for the yes group and 8.62 for the по group. This differ- 


ence its 
Was significant at the 1 per cent level. 


3. Discovery of Significant V'ariables 


oxi азна ande of the method is in the discovery of significant 
thas dos a given situation. Such variables might then be isolated and 
ВЕ urther manipulated to give fuller insights into the phenomenon un- 
ми е арна Опе of the variables shown to be significant in the non- 
аша m learning situation was the presence of competitive feeling. It 
: i ely that this variable may be important ln other group experiments 
sp . Subjects replying yes to the statement I had the feeling that р 
socalled competitive situation and was trying to do better than the others, 
Men. significantly more syllables than subjects replying no to this state- 
he As a result of this finding one may entertain the hypothesis that ex- 
onse manipulation of the competition variable would effect the learning of 
© TE syllables. Another variable discovered in this study is of interest 
sub; ose who conduct experiments during class time. It was found that 
oe replied yes to the statement “1 appreciate any break in the class 
this ine,” recalled significantly more syllables than those who replied no to 
Statement. 
4. Some Other Applications 
of relationships between responses 
d 9ne statement and responses to ot For example, one might 
interested in the relationship between feeling of fatigue and feeling of 
o subjects who report feeling fatigued 


or А P 
ара in a given situation. D 8 
to report that they also feel bored? With data in the form of yes and 


Dc f 
he method can be used in the study 
her statements. 
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5 — ; means of 
mo responses to relevant items such a question can be e — 
contingency statistics obtained from a two by two con es ^: the забой 

The information gathered with this method can be usec ahe: tenchi 
of certain practical problems. An important class of problems gl pare 
of skills. Assume that for some reason we wish to teach comida oE the sue 
more proficient in the learning of nonsense syllables. Aap Fili d 
Eested method for collection of retrospective data we have | ar sues Bem 
jects who reply yes to the statement “I frequently would des des I 
the board or close my eyes and test myself by нуш TO see ! plied no to 
knew” learned significantly more syllables than subjects ые" Kx it would 
this item. Perhaps, if subjects were explicitly instructed ta е: me learners 
result in better learning. Similarly, activities characteristic o on learning: 
could be explicitly discouraged, and this might also lead to ea t to teach 
This information can thus be used in solving the problem of w d sof non 
people if we want them to become more proficient in the learning 
sense syllables, "p as à 

Another application is in the study of changes in subjective guit 
function of variation in the experimental situation. One might Map ave an 
Swer questions of the following sort: "Does knowledge of results T enitn 
effect on the interest of a task?" “Does the length of an experimenta be 
have an effect on the attitude of the subject toward the pr eel may 

The method is also applicable in Situations where a given pot {6- 
be made for different reasons by different subjects or where di zately 
sponses may be made for the same reasons, ^ Responses to appropriate!) 


subjective variables. mean’ 
od considered above are by y t can 
ve of the types of problems t ^ 
* data collected systematically a 
manner, 


exhaustive, 
be attacked 
What may b 


С. OTHER TYPES or ITEMS 


d 
ncerne 
9n of the method Presented above has been co 


Р аг e only 
yes Ог no response is called for, this is not th 
Profitably be used. 


5 responses might 


In some cases the use of ver 
be more advantageous. This he 
Subjective variable under investigation can be " 
Character, The experimenter might be =< a 
degree of interest, degree of effort, degree of boredo 
indicate amount or degree on a linear scale. 


in getting reports on 
etc. Subjects might 
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ipee d items may be of the multiple choice variety. For ex- 
oe oe pr E may indicate how well he thinks he did on a task by 
an alternative in the following item: 
I think I did (a) very well (b) well (c) about average 
- (d) poorly (e) very poorly 
T ced in ly i also be applied as a method for the collection 
dint oat a n this technique the subject is given a pack of cards, 
fit cape: rn is typed a statement. The statements used may be derived 
mro ol d — previously considered. The subject sorts the cards 
Yun ne ro piles according to how well the statement applies to him. 
regarding procedure and analysis with such data are presented in a 


re 
cent book by Stephenson (6). 
H. LIMITATIONS OF THE METHOD 


The us а те 
dan т user of any method should be aware of its limitations. The method 
Tl 1 Н . "D H H è 
coia ed in this paper certainly has limitations which should be taken into 
51 "afi : . а 
eration in any interpretation of the results of the method. 


aid that this method is subjec 
of personality. It is always 
actions with an objec- 
t reactions different 


a € it may be s t to many of the criti- 

at have been made of objective tests 
unstructured subjective re 
o response we may elici 
It is also possible that no one 


corresponds to his true state 


im e that in replacing 
А, a requiring a yes or a n л 
oF the ia would otherwise be obtained. 
of nid ernatives of response offered the subject 
oe problem of the objective approach 
Sais des subject for a choice he usually does not have an орр 
iere pcs importance of the various factors represented by the state- 
that th in the unstructured approach it is possible (though not certain 
ниб item or two that spontaneously occurs to à person has greater Sig- 
ance for him than others which do not come to mind. 
ee method outlined in this paper is not proposed. as a lea for 
Suge her methods employed in the study of psychological panies ps 
mi a rather as an adjunct and can only be justified if it enab es the 
bx 5 to obtain information relevant to the material he is pins 
etr 'The method makes use of the "objective test paradigm to obtain 
бъ ospective data from subjects. Since the statements used are custom made 
апй a particular situation, the success of the method depends on the selection 
wording of items. The use of this method is advocated with full aware- 


is that when things are placed 


ortunity to indi- 
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Te i ed that the 
ness of the limitations of methods of subjective report. It is hop 
advantages of the method will outweigh its limitations. 


I. SUMMARY 


+ ata 1n 
This paper describes a method for the collection of pigs WE 2 
an objective manner, and demonstrates the application of t =" rring to the 
study of nonsense-syllable learning. A list of statements, к v him d 
experience of the $ while learning the syllables, is presente cub Dé 
mediately after recall of the syllables. § responds to each s e nas 
checking yes or no on the basis of the applicability of the ere ae 
experience. Material included in the list of statements may be e val 2108 
a variety of sources, including E's own analysis of the experimen va ci 
tion, fhe unstructured introspections of S's in a pilot study, and a s Бї 
the literature. The application of statistical analysis to the data o байке 
with this method is discussed and exemplified with data from i.e 
syllable study. Some of the uses of data collected are considere l Een: 
are (a) to obtain a description of an experimental situation as грати 
by the 8, (b) to study the relationships between subjective eel о М 
Variables, (c) to discover significant variables, (d) to study relati 


imental 
epe ^ experimen 
between. subjective variables, and (e) to study the effect of exp 
manipulations on subjective variables. 
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THE CONSTRUCTION OF AN INDUSTRIAL SELECTION 
PERSONALITY TEST* 


Walter V. Clarke Associates Inc., Providence, Rhode Island 


WALTER V. CLARKE 


A. INTRODUCTION AND RATIONALE 


The resources available for measurement of the probable behavior of 


indivi ; А P 5 
iduals in business and industry with respect to the area usually asso- 
have been somewhat limited. On 


ciat ; И 
a ed with temperament or personality, 
other hand, the reporting of behavior through the medium of language 


sna on the fact that many words contain a definite and fairly clear-cut 
ie core of meaning. Meanings of words, of course, do tend to vary 
at, based on individual experiences of persons with particular words. 
"Vertheless, this condition is not such as to render language and com- 
munication a complete failure. 
©. Successful use of self-describing words and phrases has been demon- 
widely in interest and personality inventories for counselling use. 
B (6) has demonstrated their usefulness in a forced choice personality 
Or a particular selection problem in industry. The present article re- 
Ports research utilizing a somewhat different approach to the isolation and 
Measurement of basic temperament traits in a wide variety of selection 
Problems, Its end product was the test Activity Vector Analysis (AVA). 
Therefore, in view of Thurstone’s (13) findings of five basic clusters of 
adjectives descriptive of personality traits, together with related findings of 
other psychologists (1, 2, 3, 4 and 14), it was decided to attempt to measure 
the behavior of individuals through those words which best describe their 
behavior, It was decided to develop a kind of self-rating form without de- 
Pendence upon face validity thus avoiding one of the usual weaknesses of in- 
Yentories. It was decided to “infer the significance of responses from the 
Broups differentiated” (11) in part, and also from the cluster analysis of 


Tes * " 
Ponse intercorrelations. 
G INSTRUMENT 


containing 183 words which were. 
s and antonyms, 


B. DEVELOPIN 


epared 


An original source list was PT а 
s, dictionaries of synonym 


Co "NA H 
lected from standard dictionarie 


e on January 
Copyright by T 
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*Recei plished immediatel 
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aE pens 
Tovincetown, Massachusetts. 


d "CHOLOGY 
380 JOURNAL OF PsycH 


z j ; daily 
Words used in describing personality and types in various isi a dede 
Conversation, and reading, Subsequently, derogatory qoe em sought 
on the assumption that a semi-projective device such as was та КҮШ; 
would function best with manifestly derogatory terms absent. 
all words unsuitable for self-description were eliminated. E à 5e ail ample 
The resulting 81-word experimental form was administere inim up t 
cants for jobs at a large machine manufacturing company d тее hess 
3,000 persons in Rhode Island. The individuals were aske а to be truly 
Words: (a) anyone had ever used to describe them, (4) меу m очев 300 
descriptive of them. A random sample of 100 was ү 5 con- 
preliminary testings. No assumptions were made as to the mez 


in- 
the above 
cerning whether or not a person checked a word under one of 

Structions or the other, 


j nder 
After tabulating the number of persons checking each word en 
Instruction 1 or 2, the Percentage of respondents was determine t of the 
word on the list, Two words responded to by less than 5 Es БАЧА 
Sample of 100 were eliminated. These were replaced and d апр] 
tered to another sample of 1,067 persons. The percentages а d$ cand 
responding to each word for both instructional conditions reveale le. 
Checked by less than 5 per cent or more than 95 per cent of the samp ads 
; Sters commonly found in personality ani 
Ses and the content of the factors reported by Thurstone (13) three as 
i ere identified through study of me be 
word intercorrelations from the sample of 100 testees. These seeme me 
clearly descriptive of the kind of behavior usually considered as: aggr ne 
ү These words served as the basis for three tenta 


ds were correlated with these three scores, р 
There appeared then to be the possibility of a fourth fa an 
All words were then correlated w rd 
Stencil based on words obviously related to the which 
absorbed the words remaining on the form octo 
£ned to the original three factors, ‘The fourth fa 
ant behavior a. its theme, 


a score obtained from a 
“fearful.” The results 


C. Irem Weicur Stupy ih the 

Weighted scores were derived from Correlations of the 81 words T hted 

Cluster vector Criterion (8, p. 273) and these correlated with нана d 
Scores in a sample of 100 cases, The result, ж = +-93 -.01, indicates li 
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added accuracy of interpretation was to be gained by weighting. Therefore, 
item weighting was dropped from further study. 


D. IwrriAL Norms 
Preliminary norms were established using the first 100 cases selected in 
1945. Later 500 cases were selected at random from 1,067 then tested 
and new norms established. T-Score Scales for each Vector and the total 
number of responses were set up with a mean standard score of 50 and 10 
as one standard deviation. These scales were used to provide a profile which 
is interpreted in terms of factor content interactions and combinations. 


E. IrEM RE-ANALYSIS 

In 1947, 247 cases were randomly selected from the total population then 
tested and each word correlated tetrachorically with each of the four vector 
Scores. Three words were eliminated from the list because of correlating 
less than 4.30 with any vector score. An additional 75 words were cor- 
related with the four vector scores and three substitute words selected. The 
final list of 81 words! meet all these standards: (а) None of them were re- 
Sponded to by more than 95 per cent or less than 5 per cent of individuals 
tested, and (Б) all of them correlated +.30 or higher with at least one of 
the four conceptualized vectors of behavior. | 

Subsequently, to verify the original cluster selection and to examine the 
Possibility of isolating additional clusters (in view of Thurstone having 
Indicated seven areas of behavior and Cattell’s studies pointing to an even 
larger number of primary traits), a study of the intercorrelations of 80 of 
the 81 words was accomplished? using IBM equipment. | | 

From this analysis four clusters of words were isolated which agreed m 
general with the original selection. On the basis of these findings a new 
Scoring stencil was derived which included some differential scoring of words 
under the two response conditions. Correlations between the newly Be 
mined vectors were either close to zero (positive) or were negative. Ч р 
to the present time only these four more or less basic vectors have been iso- 
St 
‘Copies of the test manual—showing the word list—may be secured from the 


author on request. 


E ч i udy cluster 
?Angle equivalents of the correlation coefficients were utilized to study 


i . An 
relationships using the technique reported by Cattell c) LE rtp per- 
angle of 45 degrees projecting from the origin of the шт Mach ‘vector is the 
Sonality was set up as the limit around each cluster or t Su Ыса of ntet- 
resultant of all the words making up the vector Conc m basic constellations 
Correlations were set up to facilitate the analysis and locate 


9f word h 
s at 120? from each other. ; е es or more. 
his indicates separations of clusters of approximately 90 degre 
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lated, although study 


à, 4 А s is 
of a larger selection of words might increase thi 
number. 


F. STANDARDIZATION 


When over 15,000 tests had been accumulated, norms were established on 
1,489 randomly selected cases. The total population consisted of all indi- 
viduals who applied for work of whatever nature at three large manufactur- 
ing companies in Providence, Rhode Island. 

In 1952 a randomly selected sample of 


2,010 cases was used to establish 
T-Score Scales for responses under e 


ach of the two instructional sets: (4) 
АСЕ UA 
COMPANY 


IIZYITTITITE 


OER EEEE 


FIGURE 1 
REcorp SUMMARY Carp 
“Check those words any 


4 
one has used to describe vou” amed Column 1); 
(b) "Check those wos © describe you” (name 


E м ds you believe actually describe you" (named Xd 
umn 2) In addition, the Scale for the Combined responses (named cl 
sultant)* was further checked 


à к А a- 
t х This provides three profiles for interpret à 
on as trait score syndromes two of which are based on separate homogeneous 
scaled wees (Column | and Column 2) and one which is a separately 


derlying Tesponse systems. 


4See Figure 1, 
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G. RELIABILITY 
1. Split-half Reliability 
ial reliability for each of the Vectors and Activity (total number 
fuo was computed separately for 100 cases selected at random from 
‚000 tests available in 1948. Product-moment correlations for these data 
revealed the relationships presented in Table 1. 


TABLE 1 
COEFFICIENTS OF INTERNAL ConsISTENCY* 
N = 100 
Activity r = .97 + 02 
V-1 r= 95 + .02 
У-2 г = .94 + .02 
У-3 г = 92 + 02 
Va r= 35 + 02 


"Corrected by Spearman-Brown Formula. 


2. Test-Retest Reliability 


When considering the reliability of a temperament measurement it should 
be kept in mind that the analysis should be expected to reflect changes in be- 
havior at different times and under different conditions. For test scores to 
remain constant when conditions affecting the subjects! behavior have altered 
Would indicate a crude and relatively insensitive measuring instrument. 
However, the degree of sensitivity of the instrument will still depend upon 
the design and construction of the test. 

Test-retest reliability was determined for 323 varied occupational cases 
With a mean retest interval of one year um == one month) con- 
tributed by a large number of business and industrial companies located in 


Various geographical areas of the United States. Product-moment correla- 
tions for the four basic Vectors and Activity (level of responsiveness) re- 


vealed the relationships indicated in Table 2. 


(minim 


TABLE 2 
COEFFICIENTS OF STABILITY 
N = 323 
ivi r= 175 + .03 
ш г = 73-08 
v-2 г = 72 + .03 
v-3 т = 62 + .03 
v-4 r= Л1 + .03 


score profile shapes was determined for two 


The test- liability of 
est-retest reliability The бз involved 63 Tobacco Factory 


9ccupationally different samples. 
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included 57 
Workers in Southeastern United States. The second me, pce il 
managerial and technical employees submitted by a number o 
panies. The results are shown in Table 3. 


TABLE 3 
Test-Retest RELIABILITY 
(Profile Shapes) 


mn 2 
Resultant Column 1 M сом Med. 

Mean Med. Mean Med. ea 2 

т r r r r = 

.69 Н 

4. Factory workers* 71 .80 67 17 E 78 

b. Managerial and technical** — 82 .88 82 ‘i = 
*Interval—mean = 8.5 mos., тїп. = 3 mos. Sixty-three Tobacco Factory 


ical 
; i d Technica 
**(Uniform 8.5 months’ retest interval). Fifty-seven Managerial an 
Employees, 


D j. 
The test-retest reliability coefficients appear to be highly bd cnn 
They were higher, in fact, than had been expected because of the o si, 
limitations, so far as personality tests are concerned, which must be wii 
in test-retest results where no adequate controlling of the agen rp 
situation is Possible. The author judges that higher correlation SBEH this 
for test-retest reliability with an instrument of the sort described m x 
Paper would be undesirable, for the implication would be plain that suc 


А itive to 
М > A e nsitive 
instrument, especially a Personality test, would be relatively inse 

changes in the personality of the individual. 


Н. VALIDATION 


1. Similarity of Pattern 

Validity of the analysis wo 
nificant differences exist betw 
ful on one kind of work, as 
different nature, The profile 
be classified under the followi 
Accountant, Engineer, 


uld be indicated if it could be shown that = 
een the Personality patterns of persons = a 
compared to persons successful on work ould 
cards were selected for all persons who е 
ng headings: President, Executive, Veo 
Teacher, Machine Operator. Obviously шее velit 
Cupations from а high level in the cultural pese 
- lf this instrument is a useful tool for select! 
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T B . qt . . 
М о determine that significant differences existed among these various pat- 
rns, critica tos i 
^" s critical ratios for the differences between the means were computed 
a B . М ~ B B = 
e + indicates the levels of confidence associated with the possibility of 


Levens TABLE 4 
OF CONFIDENCE WITH RESPECT TO POSSIBLE SIGNIFICANT DIFFERENCES BETWEEN 
THE PROFILE SCORES OF AVERAGE PATTERNS 


President Executive Salesman Accountant Engineer Teacher 
N = 30 N=27 N= 33 N=20 N = 36 N = 30 


g Act. — .225 
Б Va 464 
8 v2 216 
& УЗ 136 
Va .363 
g Act. .006 017 
E Val .009 .021 
5 bw. .055 .007 
а V 267 325 
9 v4 455 408 
S Act. .001* .026 .081 
т Wi .001 .001 .022 
a v2 001 .008 001 
а V3 001 001 001 
| ED A. .001 .001 .001 
ы Act. .388 109 .001 192 
о Vel 168 .220 112 001 
& У-2 438 .021 .001 .003 
& УЗ .004 .109 .029 .001 
V-4 .238 .005 408 .001 
no Act. А 001 .006 113 318 
2 Vl 001 001 001 118 001 
8 v-2 001 041 001 1125 034 
È vs 01 ‘001 001 1189 ‘001 
У-4 .001 .001 001 448 .001 
vno Act. 113 00+ 001 000 149 .068 
ESS va — 01 ‘001 201 436 001 us 
СЕ 001 405 001 .248 .002 .229 
ZB. уз 001 ‘001 001 1013 ‘001 001 
Va 001 001 001 016 001 001 


ratio of 3.0 or better, indicating that the differences 


*Italic fi sadi tical 
дрота ШИШЕ СООТ, 1 of CR is chosen in view of the small 


nid reliably greater than zero. This leve 
ough select samples involved. 


between occupations. It will be noted 


actual differences of profile scores b 
found between most of the jobs and 


that fairly significant differences are tha jobs ап 
that where a significant difference is not found, there are certain similarities 


between the requirements of the jobs which will justify such a lack of differ- 
ence, For example, although some difference does exist between “President” 
and the classification of “Executive” which included vice-presidents, general 
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—— ЖЕ ЧҮЙ 
managers, works managers, and the like, it should not be -— oe 
truly significant differences were found, although there is some slig ciet 
ence in the patterns as computed. However, significant — pe 
between presidents of companies and accountants, between gage mif 
teachers, etc. The fact that such significant differences do exist is : pend 
cation of the validity of the instrument for the purposes of selecting > 
tives, salesmen, engineers, and the like. 


А е 
As the reader will have undoubtedly inferred, the validation мание 
is essentially the same as was used by Strong. In his work, the P j» sie 
of scoring keys for his Vocational Interest blank was accomplis as full The 
cordance with the isolation of interest patterns characterizing success 
cumbents of differentiable occupations, 4 Боха О 
A recent study of all (N = 154) “self-made presidents” for м н) ро 
profiles were available in our files, revealed that 141 (92 ger ws (high 
sessed profiles positively correlated with an "Administrative profile oie 
vectors one and two, and low vectors three and four). This study ut 
the findings of an average pattern for successful Presidents and aem self 
in the above cited comparative study. Thirteen or 12 per cent oft E 7 
made presidents group had profiles correlating zero or negatively bs жы 
previously established general profile. The mean of the correlations be 


the 154 obtained profiles and the standard profile was --.878. 
The validation of Personality tests 


and do not yield a single numerical sco 
tion difficulties. This instrument 
several areas of behavior. 
cause of his score in any 


which are not interpreted in ST : 
re, of which this is one, presents vatia in 
is interpreted by integrating the ie 
À man is not considered good sales materia нна 
опе area of behavior, but because of a panne * 
combination and integration of scores from several areas of behavior 5 
ured by the test. This integration of scores of various behavior epe 
leads'to a "personality profile" Which may be found, empirically, to 
characteristic of a "good salesman.” The Tack of a single numerical scor 


E e alidity 
forces the use of category judgments, or ratings, in determining the va 
of the instrument. 


d using personality tests in industrial 
pulation cannot be selected in advance to any gre? ; 
degree. Therefore, the Sample may or may not be representative of p. 
single useful universe, This is to say that the universe is defined after e 
fact, in most cases. All that the Psychologist can do is to provide as тат 


. n А itted 
samples as is practicable in the belief that this will make up for an admi 
limitation. 


| 
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be 2 m limitations, the validity evidence as presently deter- 
iiis dii X09 «з this instrument has sufficient validity to serve as a valu- 
E LA — and placement of workers in business and industry. 

ifferentiate significantly between persons successful in such 


varied fields " D ; 
elds as executive, sales, accounting, machine operation, and teaching 


I. CORRELATION WITH OTHER TESTS 

es arch was to devise a measurement device for per- 
i те 
ty and especially for the measurement of human behavior in business 


and i 5 А В М 
d industry. 'The analysis was correlated with a variety of other tests 
in industrial selection. Some of the resulting coefficients of correla- 


tion К E 
: are shown in Table 5. ‘ound with these 
ensures p Я : 

ures of intelligence or manual dexterity. 


The intent of this rese 


Little or no relationship was f 


Ix TABLE 5 
NTERCORRELATIONS BETWEEN AVA RESULTANT SCORES AND OTHER TESTS 
N Act. У-1 У-2 V4 
pronderlic 73 15 49 09 24 
Otis ү Pegboard 73 —22 —.09 —46 .09 
бата нА, 150 At .02 12 .00 
all 150 108 42 —34 107 


Ј. VECTOR AND Vector CRITERIA INTERCORRELATION 


The Activity Vector Analysis of personality 
Use of the vector criterion technique of item validation and selection in ac- 
Cordance with which the matrix of tetrachoric correlations among 80 of 
the 81 word items on the AVA form w Twenty of these words 
Constituted the core words embodied in the vector criteria used in the con- 
Struction of the scoring keys. The intercorrelations of these 20 core words 
together with the groupings which were used as criteria are shown in Table 6. 

The zero order tetrachoric r’s or each block of 


; in Table 6 were listed f 
ү сонно. These blocks of intercorrelations corresponded to the fol- 
Owing test score combinations: Vector | versus 


Vectors 2, 3, and 4; Vec 
t 
Or 2 versus Vectors 3 and 4; Vector 3 versus 


Vector 4; and the internal 
COnsis е 
Onsistency of each of the four vectors (i.e, Vector ] words versus other 
ector 1 words, etc.). 


— 


was constructed with the 


as used.* 


"This i i vi Documentation In- 

i nia: been de osited wit e cum à 

stitute, E ais e ND. 4781 Tr the ADI Auxiliary Publications Project, 

anotoduplication Service, Library of Congress, Washington 25, D. e, pon п 
Vance $1.25 for microfilm or $1.25 for photocopies. Make checks payable to Chief, 
Otoduplication Service, Library of Congress. 


h the American 


TABLE 6 


INTERCORRELATIONS OF VECTOR CRITERION Соке Worps (N = 100) 
У-1 у-2 У-3 Va 
No. Word 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 Nervy 
2 Argumen- 
tative 40 У-1 
3 Оріпіоп- Соге 
ated .30 55 Words 
4 Stubborn 42 «37 37 
5 Dominant .40 +50 35 09 
6 Personality 
Plus 05 —.70 —.18 .06 .28 
7 Charming .50 20 35 19 .30 A5 r 
8 Appealing .20 —10 —.15 —.28 —10 42 .50 V-2 
9 Admirable .40 40 —.30 26 50 EU AS 55 Core 
10 Smooth 40 05 —.05 .08 70 65 30 25 35 Words 
11 Attractive .40 00 —.40 10 —20 52 25 .60 .55 25 
12 Magnetic .60 —.10 10 .07 65 23 60 .20 .60 .50 90 
13 Willing —.10 —.15 10 —.28 .20 —33 —.60 —.30 —.20 40 —50 —.10 5 
14 Pleasant .00 00 —85 —.14 00 —02 —.50 35 —.20 40 00 —.60 40 У-3 
15 Kind 00 —10 —05 —.05  .05 —.08 —60 .00 —10 .20 00 —.30 30 .55 Соте 
16 Obliging 00 —10 —10 —.05 —15 —32 —40 10  .05  .00:—.05 —30 50 60 335 Words 
17 Harmoni- 
ous —40 A0 40 —.04 20 —.26 .00 00 .20 20 —25 40 .30 35 10 50 
18 God- 
Fearing .00 20 45 27 A0 02 —10 —.10 10 15 —.60 .20 30 00 10 20 45 V-4 
19 Open Core 
Minded .00 15 40 —.15 40 —.23 —.30 —.10 AS 05 —40 —.05 00 40 20 30 45 45 Words 
20 Tolerant —.05 .25 40 11 00 —.35 10 —15 —.20 45 —.05 —.20 35 20 —.10 .20 Ei .25 50 
Note: 'The correlations in the triangular cells are those which indicate the saturation relationships within the 4 vector criteria. 
f К PM а 
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These li 
e lis i i 
еа sts of correlation coefficients were converted to Fisher Z Trans- 
m n va s I i 
ins up "he mean Z value and corresponding mean r was se- 
each block in Table 6. The results are shown in Table 7. 


Ib Juss TABLE 7 
N INTERCORRELATIONS OF VECTOR CRITERIA Core Worp Groups, № = 100 

Vectors y N = Num- 

"s -1 У-2 У-3 V-4 — berof words 
МА (+.38) 5 
V +.13 (+.52) 7 
Va —.11 —14 (4-46) + 
+13 —.06 +.13 (+45) 4 
20 


Not 
e: Cor i ; = 
relations in parentheses show mean correlations of core words composing 


» À 
Tespective vector criteria. 
The i 
intercorrelations of the Resultant Vectors of AV A, together with the 


Teliabjli s 
bility coefficients are reproduced in Table 8. 


C TABLE $ 
ORRELATIONS OF RESULTANT VECTOR SCORES, 'TEST-RETEST AND SpLit-HALF 


Maximum 


Ve number of 

oor У-1 У-2 У-3 va responses 

V. Vt Уй ee E 
va (73, 95) 32 
V. 4.15 (.72, .94) 37 
VA —.53 2—41 (.62, .92) 28 
—.62 —4A3 —.10 (i71, 395): „ 60 
N 157 

ote; H ULnI 
e: Correlations in parentheses are Test-Retest reliabilities, № = 323, and 
at order. Vector intercorrelations 


©оггес 5 
are 4980 Split-Half reliabilities, № = 100, in th 
on N = 200 unselected cases. 


Tables 7 and 8, 
g for the num- 

The formulae 
this 


uon to facilitate the comparison of the correlations in 
he cients of Table 7 were adjusted in terms of equatin 
nie aE score responses on the AVA Resultant Vectors. 

rs 111 and 113 in Peters and Van Voorhis (2) were used for 


u 

The, The results are shown in Table 9. 
in adjusted internal consistency coefficients of the criteria word Bes 
mt 9 are seen as high intermediate values between x two ums bd 
ent : ity coefficients of the vectors shown in Table 8. ү ^e origi di 
y ies regards the intercorrelations of words to be Eq E princi E 
c тея analysis involved а minimum of Ttet = +. е4 t ee m E 
Criteri in the criterion groups- In general, therefore, these mean 1 

ria correlations seem to be of an acceptable magnitude. 
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TABLE 9 
N = 100 
R 
MEAN INTERCORRELATIONS OF VECTOR CRITERION ConE-WoRD-GROUPS WHEN NUMBE 
OF Words i SET EQUAL то MaxiMUM NUMBER OF 
RESULTANT RESPONSES OF VECTORS 


(a) N, = Num- 
Conversion ber of wore 
factor Vectors V-1 у-2 v-3 V-4 responses 
dis V-1 (4.80) i 
25 V2 +2 (47.85) A 
70 V-3 —22 — 24 (+.86) © 
15.0 Va +.27 —11 +.25 (+.92) 


The correlations in Tables 7 and 9 clearly indicate the four word epicure 

7 5 e 

to be unrelated to each other. The inter-group correlations both positiv 
H . H Tr 

and negative are of a low chance order. However, the within grouP © 


* B H z zu 
vector criterion mean correlations are consistently of a moderate sei 
tive level of relationship. 


In contrast with these relationships there are among the AVA grae 
correlations in Table 8, indications of the following negative relationships: 
Vector 1 versus Vectors 3 and 4, and Vector 2 versus Vectors 3 and 4 (al- 
though the V-2 versus V-3 relationship is relatively less strong). 

In at construction of AFA each of the Sl-word items was adopted for 
clusion only after it had been demonstrated that it had an acceptably high 
correlation with at least one of the four vector criteria. Subsequently, scot 
Es keys for the 81-word item form were built based on these item-vector 
criteria correlations, Therefore, an interpretation of the contrast between 
Tables 8 and 7 or 9 is offered with the aim of increasing understanding of the 


ature of this instrument and the theoretical concepts upon which it is € 
First of all, it seem e 
that there remains s 


in 


S apparent from the nature of the correlations Inv d 
items which is u ubstantial variance in each of the vector ee 
Vi eat M naccounted for by the variance which they appear rou 
taht 9 x аан of the semantics of the words in each criterion & rob- 
ушаш £ ponse-producing properties of these words, there are P k 
erences in spite of the marked group similarity in these Qs 
cantly is nti mumie of word items all of which correlare can 
overlap with cd ar criterion group could do so on the basis of annie 
es oris bs aa Portions of the total criterion variance; the eom ht 
result in test score овы а group variances. Theoretically, this ms 
ntercorrelations dissimilar to those among the test criteria- 


Further, it i ST s i 
€r, It is essential in the evaluation of the significance of obtained 
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Vector inter i 

чаш ners (as well de ver oe ire) а 
SA uod ie corresponding icon idem на: underlying the vector con- 
tempted to be measured are unipol ip pe Tis tote postulated and at- 
measurable manifestation in an io gens ани with magnitudes of 
отына] ouod a : or attri ute from a theoretical minimum to a 
Wherein a SE м -a therefore, is conceptualized as a sphere 
Шейле wach h of ten on to behave in differing strengths, interact or 
hien Баня Е 50 2 to result in a complex compromise direction or 
named E — nie Each of the AVA related trait scores were 
Intercorrelations "hrs is of this diu pur In terms of word 
ПЕЙ Дев m s location of each V ector in space is the resultant of the 
upon the amd eg of the words which produce it (within, not merely 
918 тергее} a sp es Therefore, the intercorrelations of the vec- 
representing a Nina relationships among them, ie. a zero correlation 
Separation. i separation and a minus correlation representing greater 
(e d i. seem then that the transition from vector criteria to 
опе thes А ables 7 and 8) represents ап increase in spatial separation 
of the "v our measures over that the criteria. "That each 
ih Figur ee is spatially well remov hree can be seen 

e 42. 


possessed by 
ed from the other t 


K. PROFILE INTERPRETATION 

hese vectors were made, however, 
ith apparently opposite meaning, 
osite, but different. The impor- 


evident only after a consider- 


n ws verbalized interpretations of t 

the basic there are some words present W 

сє of n was found to be not opp 

able nh ese negative relationships became 
er of cases were studied. 


ave a balance of personality traits, such, that as 


dence also increases. When this is not the 


M 
Ost people tend to h 
dependence, а state of vacillation and 


aggressi 
ess; . . 
iveness increases, indepen 


Case 

a H . 

ж aggressiveness 15 matched by 

ision is created, and further deviation is suggestive of some areas of 


Bo endis with the law. Since our population did not have an ade- 
hot йар of such deviant individuals, the high negative correlations may 
Nel. truly indicative of the relationships between the vectors. A wider 

ing of all personality types in the normal population will be obtained 


Or f 
ү urther study in this area. 
t x 
was necessary, if the above concepts were to b 


estab]; t 
ter blish some method of scaling words along the continuum, 
Mining to what extent each word pointed out the direction of the basic 


e applied empirically, to 
as well as de- 
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FIGURE 2 


VECTOR INTERCORRELATIONS REPRESENTED IN TERMS OF ANGULAR RELATIONSHIPS 


vector, Since no perfect correlation existed with the central concept, the 


directions created а cone with a large number of word continuums within it, 
all of which clustered around the central basic vector concept. 

ocation of any word continuum is not based on the correla- 
i SAMO concept, bur by its relationship to all vector concepts, 
since no word was found that was not affected by at least three vectors, each 
affected its Position in space. : 
ed these relationships, it was necessary to determine 
It was word along its continuum with relationship to the ы 
i up, Ee ае па social acceptability of a word is a measure of it 
intensity. From the total number of times a ond was checked, the standard 


| 
| 
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deviati 
ation. wa iti 
P as computed on the additional assumption that the distributio 
orm a normal curve. In thi i у 
li 1 Я e. In this way the location of апу w 
Pope in terms of its sigma. а 
words i cperi i 
Aide е in the experimental studies were now sorted by vector concept 
a " + . . H Ў 
a SEDI direction within the vector concept and laid out along ii 
eh : : > ег 
m in accordance with their sigma location. This rather complex 


Scale was r nven I М 
as i i e 
then combined into one vector scale for conve ience o mak 

Я а 


the scal i 
e more complete for practical purposes, additional words were added 


A ae 
пернен уч рн the value of each of these words was 
енне e Hex E that their locations are fairly accurate, since the 
жы абм : icated rather гавра differences in the concepts of the 
taled dun : or example, the bold, nervy, egotistical” continuum con- 
tinum. sogni: se than the courageous, go-getter, persistent” con- 
fairly i is, together with the scales originally established, served as a 
Xg ate guide for interpolation. ‘These scales were then assembled 


Хорек ; i 
her to serve as a guide in making interpretations. 


L. Sex DIFFERENCES 


fie ne berend here that no significant sex differences have been found in 

161 case; pipe Vector Analysis. This conclusion 1s based on a study of 

in 1946 т male, 87 female) selected at random from 300 cases available 

Stouns ests of the differences between the means of the male and female 
or activity and for the four vectors showed none as significant. 


M. SUMMARY 


e self-rating form consisting of 183 items, 


A ae "^ 
n adjective and adjective phras 
t was assembled. Eighty-one 


sampli i 
of a many different aspects of temperamen 
these were selected as non-derogatory and seemingly suitable for study. 


Were subjected to a frequency response pre-test with a sample of 100 
Téspo rial applicants. After replacing two words rejected for too limited 
ассо MEE value, word intercorrelations and a cluster type factorial study was 
"Mi еды using another industrial sample of 1,067 cases. This yielded 
e “factors” : aggressiveness, sociabilit motional stability. A fourth 
s was derived from a scoring key based on the word “fearful” which 
i to be associated with a fourth but previously inadequately clarified 
ster, A later study of 227 cases produced verification and some refine- 

Ments, The fourth factor appears as social adaptability or dependence. 
in addition to 


is T-Score Scales were established. for these four measures ! 
tal number of test responses OT Activity as a fifth measure. The original 


St = B Б “ 
andardization was based on 500 randomly selected industrial applicants. The 


y, and e 
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lected 
: 2,010 cases se 
later revisions of the scales are based on 1,489 cases pe matte | 
at random from a test population of over 15,000 ae Чеге ЧЕР 

A number of validities have been investigated. Signi e Although these 
been found between score profiles of varied DE 
validity evidences may not be conclusive, they are very p 


appropriate for use in business and industry. 


— ; internal c 
2. The instrument appears to have very satisfactory 
and test-retest reliability. 


^ne for o 
РЕ ‚ validity fo 
3. 'This test or analysis appears to have satisfactory 
pational differentiation. 


Я ddi- Р 
ty of a 
nal ; А to а variety | 
4. Further research is clearly indicated with respect К 


N. CowcLusioNs : ЕЕ" | 
ich appes t 
1. А new analysis of temperament has been developed wh 
onsistency t 


ccu- 


Vas. б 
idis ; etation validity. 
tional job success validities as well as interpretation va 


REFERENCES 


1938, 17, 
1. Burt, C. L. The 


А „ Psychol., 
analysis of temperament. Brit. J. Med 
155-188. 


ings 
Ed. Feeling: 
В Reymert, 

- The factorial study of emotions. In Mr рр. $31-551.) .. Psy- 
and Emotions. New York: McGraw-Hill, 1950. 


P personality. 
3. CATTELL, R. В. The principal trait clusters for describing 
chol. Bull., 1945, 42, 129.161. 


ld 
k: Wor | 
n New Yor 
- Description and Measurement of Personality. ; „3 
Book, 1946, Pp. 602. Pp. 462. 54, 7, 
5 — — — Factor Analysis, New York: Harper, 1952. Pis: Psychol., 19 
6. DENTON, J. C. Building a forced-choice personality test. i sani Pi 
449-459, к: MeGraw-Hill, 1 
7. GUILFORD, J. P. Psychometric Methods. New York: ро. 535 
566. 1928. p. Ц мойе 
$ Hur, C. L. Aptitude Testing. New York: World Boun di theory of per К 
9. Jenkins, T. N, Some contributions in support of a ne 


d -330. in 
the argument, Trans. New York Acad, Scis., 1955, 17, 315 ] factor 
1], Мен, P. Ж 


^ contro ( 
n investigation of a general normality or 
Personality testing. Psychol. Monog., 1945, 59, No. 4. 
12. PETERS, C. C., & Van Vooruis, М. A, 


d Their Mathe- 
matical Bases, 


iew of 
ality. Trans. New York Acad. Scis., 1950, 13, 9-12. idence and а reviev 
10. - The neutral theory of personality: new evi 
Statistical Procedures an 


ч 8. -32. 3 
New York: Mi Graw-Hill, 1940. Pp. 47 41, 1 . 
13. "T'nunsroxz, L.L. The vectors of the mind. Psychol. Re yc 16, pa 
14. =: The imensions of temperament. Psychometrika, 
Walter V. Clarke Associates, Inc. 
500 Angell Street 
Providence ó, Rhode Island 


———— 


the 
to be reported at 
„ ЗА number of such studies are either in progress or ready to 
time this paper is submitted, 


Published as a The Journal o sycholo. b 5-403. 
separate and in Th l of Psychology, 1956, 41, 395-103 


A SUGGESTE 
ESTED MEASURE OF BIV. 
A ARIATE RELA 
BASED ON THE ELLIPSE OF cavea pe P 


Humm Personnel Consultants, Los Angeles 


Doncaster С. HUMM 


For tering 
disit a еги ы and interpretative purposes in the field of psy- 
бге offered A е bivariate relationship and its alienation coefficient 

[pide сд, Hi көнен of statisticians. | 
Табаа (A) - cigs as Upsilon (x) and its alienation coefficient as 
stres; P es x ue simplicity, consideration has been limited to standard 

standard score is: 
2 == (X === X)e7! 


In thi x. 
hi ; C 
s formula, X is any score; X, the mean; and o the standard devia- 
d to raw scores by use of 


ti м 
ne of the measures can be extended 
Thes rmulas, but these are not discussed in this paper. 

Use "TL have been sought because of certain inconveniences in the 
cult to ina product-moment correlation (r): (а) Pearson's r is diffi- 
Unequal in rpret, since it approaches +1 by unequal increments. (b) These 
rand N БЕ ашы result in a rather wide range of sampling values of 
(6, 5 d within which normal curve approximations will not be adequate 
- 158; 3, pp. 215-221; 5, p. 155). 


eqá (c) The x- and y-axes do not report 
liv. i "nM bass бы 

alent deviations from each of the two regression lines, since Zy = Г2х 
assumes error in Zx only. (4) It 


resence of curvilinearity precluding 


for such curvilinearity. 


a 1 c: T 
apes in z, only; and Zy = IZy 
the hri to determine critically the р 
Mos oyment of r and the correction 
" тыч апі Lambda аге based on the family of homothetic ellipses known 
аар various degrees of concentration of the correlation surface. Con- 
e work has already been done on the study of this parameter family. 


Cram . 
Tamér (1) has given a formula which, redu 

22, — 212125 + z? = б (1) 
t coefficient of correlation and c is 
alls this the “Ellipse of Inertia.” 


ced to z-scores, is: 


in wh: 
w Р 
ап hich „ is Pearson's product-momen 
Y degree of . Cramé 
of concentration. Cramer € 


=a 
1956, and published immediately 


*R, à 
ae p in the Editorial Office on January 25, 
Vincetown, Massachusetts. Copyright by The Journal Press. 
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f 
ST vith those О 
W i ncide wit 

hen the first and second moments of the variables е паб 

dn = 2; = he equa m 

one of these ellipses, since then zy Zy Lt 


c= V2(1— г) forr > 0, and А a 

с==\/2[1— (—r)] or /2(1 Ф г) z d — 

This is the equation for the standard exper > ay ve calls 
r > 0; and the standard deviation of the sum for 


à ar 
" this ellip 
axes of 
this the “Ellipse of Concentration." He notes that the 


and Zy 
5 the Zx 

А " 45? from 

are orthogonal mean square regression lines rotated 

axes. 


ír's equat 
; d i f Cramer s 
The equation for these axes affords a simplification ah "iren 
For r > 0, let M be the major axis and т the minor a 


ion.! 


(3) 
Zz —V2(M — m) and z; = V2(M + m) OF (4) 
M —2(z, + z,) and m = М2 (® — zy) 
in which it is easy to determine that (5 
ЕР РЯ m ai 
+r) 4(1—г) d for øs when r < 0, 
Since Equation 2 is a formula for са when pl О an of z-scores and m ! 
and since (from Equation 4) M is measured in sums 


5 is re- 
tration ! 
1 f Concen 
differences of z-scores; it follows that the Ellipse o 


-o differences ant 

Portable in terms of c, and oa, where M is the Рени? while m is the 

rows of cells parallel to M the loci of equal differences, equal sums, wit 

of zero sums and tows of cells parallel to m the loci o ah 

orthogonal measurement from the respective axes. | ratio of the major. : 

As Treloar (6, P. 159) points out, the dimensiona га terms of relativ 
the minor axis for the normal surface ellipse, plotted in 


deviates (or z-scores), is 
ict 
4 I—r 


is ratio 
This ra 
ble 1 as a function of Y er suggests 
ntensity of association. Fis " interpretative 
i i “certal 
arithm of this ratio for 
where 


(a ratio which is Shown in Ta 
ls very intimately related to i 
replacing r by the natural log; 
and computational purposes" 


(6) 


—r)] 
arctanh r = z’ — Ya[log. (1 + г) — log. (1 
in which — c; ES alum bu. 


fessor 
2 by Pro 
i ted out 

lEquations 3 and 4 and their relationship were Kindiy pon p. 284). 

William Smith of Bucknell University. He refers to Cr 


f 
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FIGURE 1 
as 1х PosiTIVE BIVARIATE Е 


Os AND са UNCTIONS 
ffect, a rectifying of the curvilinearity with which 


Fisher. — 
ü isher’s equation is, in е 
earson's r i i | 
arson's r approaches perfect correlation. His z’ reduces the coefficient of 


alienati ==. . + x 
on, where К = V1 — r5 to almost invariantly equal intervals. 
o simplify the consideration 


Our study of the Ellipses of Inertia attempts t 
rotation of the cartesian axes as 15 shown in Equa- 


of bivari: š е 
bivariate relationship by 
pse as à conic section, since the theo- 


ti DA а 
wey 3 and 4. In considering the еШ 
etical upper limit of both x and y is infinity, we were obliged to consider a 


One with its apex an "ideal" point—in other words, а cylinder. In this 
са f А A i 
ase, when the angle of cut !5 orthogonal to the axis of the cylinder (or is 

ircle. This happens when the bivari- 


Zero), the ellipse of inertia becomes а ©! 

ate relationship is zero. When the angle of cut reaches 90° from the hori- 
zontal, the ellipse becomes a straight line, as it does when the relationship 
15 perfect. 


It has several ti d in the literature that the angle of 


d to measure eccentricity. This is 
f the cylinder; and the 


mes been demonstrate 
Cut is equal to the angle ordinarily use 
established because the minor axis is the radius o 
major axis, by reason of being also the distance from a focus of the ellipse 
to the end of the minor axis, i5 the hypotenuse of both the right angle of 
Which 6 is an acute angle and the right triangle of which the angle of cut 
ight triangles have a leg and a hypotenuse 


Thus the two ПЕ 
dered functions 


is an 
acute an zle 
Bie 
As a consequence, we consi 


equal and are themselves equal. 
of Theta in arriving at Upsilon and Lambda. 
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> sin б. 
= ipse is measured by sir 
In ordinary practice the eccentricity of an ellipse is m 
However, А (7) 
sin? 0 + cos? Ө = 1 tow 
; ; > in the form о 
It is obvious that both r with А and sin Ө with cos Ө are sila pedet t 
equation for a circle, and it is also obvious that sin 0 S а 
relation, in the same fashion as r does, since r? +k == of the difference, 
However, as previously noted, the standard deviation dossiers 
са, is a measure of departure from perfect correlation E pm ellipse of con- 
and the standard deviation of the sum, ox, in negative. In 


liena- 
; so that the a 
centration these are respectively dependent on each other; 
tion is expressible: 
E са Os (8) 
ŁA = =) = costó or +A = — and -4 = — 
Os 


Os а 1 M n 
"m tion- 
ч " : ; ositive rela 
The = signs are necessary, since о, is the major ext ier p tration "mE 
: entra = 
ship and oq for negative. Note that for the Ellipse of Conc 


2's 
; se V2 
а » > а ation for A thes 

'S one axis and oq/\/2 the other, but that in the equati 

cancel out, 


; ing 
: cosine, lettin 
Since the versine of an angle is equal to one minus the 

Y = vers 6 

Os 9) 

х +1 oa — ( 
=ү=1— (9) or +Y = | ——and -Y —1 — = 
Og Tg (10) 


and +Ү + +A = 1 
While it is possible to state these equations in general ter 
of vector Notation, the treatment we have used seems to fol the rea 
geometric practice. Equation 8 is in a plus and minus form for 


б i s 
that a measure orthogonal to another measure is ерше ak НЕР 
reciprocal of that other measure. 
Since Equation 1 
lon approaches perf 
The arrays of di 


ms by the use 
low standard 
son 
the 


| ight line, Ups 
0 is in the form of an equation for a straight z 


ect correlation by equal increments. nd vice У 
fferences of z-scores for any sum of z-scores sh states that 
are measurable by an adaptation of a theorem in geometry wii 


le 
i rectang 

the square of either semi-axis is to the square of the other as the 
of the former is to the sqi 


ersa 


(11) 
M? : m? :: y(2M — y) : а? 


| й А К f ellipse, 
in which y is the distance from the ordinate, a, along М to curve 0 
so that x + y = M. Substituting y—M-—x, 


| 
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m at 
" мМ? Me as 
ince m/M = A, inasmuch as i 
: A, inas as the Ellipses of I ia a i 
зна а. p nertia are homothetic, the 
a = AVM — х? (13) 


for i 
ordinate ; РЕГ 
dinates from М-ахіѕ, and similarly 


(14) 


for j 
ord a ; 
inates from the m-axis. Hence the limit of the axes is 


-AM and М = Ат (15) 
infinity; but sampling range depends 
in the equation: 

(16) 


q— 1. Eg. 


m = 


Th ; ; 
* ni theoretical range is, of course, 
" : : 
number of cases, N, as Kelley (4) points out, 


N(1—2) = 5 


in whi А А D ro 
which a = 1 — 2q, where 4 15 à tail of a distribution and p 4- 


fo 
SE ы cases the range = +3.5 9 
" en these finite values are substituted for the range 
jor axis and the minor axis of the ellipse covering the range o 


are respecti 
€ respectively as follows: 


the lengths of the 
f sampling 


2n 
М =— (17) 
JA Fae 
2nA 
(18) 


and vice versa 


and =: 
parcum 

IIESSS 
in each variant. When the distributions 


i ; > 
a which ; is the number of o's 
т ; 2 4 ap" 
€ both approximately normal but n’s slightly different, an approximation 
may be made: 
"E (9) 
on of r has been 


pling distributi 
due to unequal 
d also on elliptical cons 


increments and as 


Since the lack of normality of the sam 
idera- 


тюн by Fisher (loc. cit.) as being 
м, correctable by use of his 2, which is base 
ions, we suggest that the standard error of Y is 


1 
"e : (20) 
T VN—3 
stigation. 


We offer this for further inve 
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i idi d as me 5, the follow- 
If further study confirms the validity of Y and А as measures, 
ing uses of them are suggested : рия 
1. They will be useful for the linear interpretation of Pearso 
moment correlation coefficient. 


(21) 
Since os + са? = 4 

032 — са? (22) 
and r= ————— 

4 

озса — (23) 

and k= in which k = V1 — г 
2 (24) 

and z = tanh-! г 


i ; shown in 
it follows that T, k, z', Y and A are functions of each other, as $ 
Table 1, 


Table 1 
The Relationships among Bivariate Measures я 
+ +A " k HE 
„в. 5 н 2а 
me, 1-24 - a T _ 
: эъ лайы ls et 
+A 1-т о k ' 
s 24 i= — — E 
9s 1 т 1+у1+ k? E 
] 
e l-(00-Ty I-A —7 tanh 2 
ILIUM. mim 
Te-t¥ RA vi- 
k 2(1-T) 2A 0.0 —7," 
1«(1-T) 1. l-r a Мп = tanh? z 
(For^T and TA, the formulas must be adjusted. ) 
i ) 
Since (25 
d анан | (20 
an 
> : —I<y< 41 diei 
interpretation is possible in closed intervals within the same upper an 
bounds. 
ar 
In Table 2 the relationshi tabul 


i in 
Ps among these measures are given 1 i 
form. (The author has als Ees Jable o! 


А aval 
© prepared a more detailed table, es 
Tequest, of the relationshi К РИ be P 
Ip ofr i ace-consuming 
sented here.) and Y. It is too spac 
2 


Я ested 
Р i use of arrays of sums and differences of z-scores is also ee 
or studies of and Corrections for curvilinearity in the orthogonal mean 


ннн лав Ө 


—— —— 

—M— 
4«.—— —_ 
аанай 
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TABLE 2 
RELATIONSHIPS AMONG BIVARIATE FUNCTIONS 
T A p k z' 
100 .00 1.000 .000 E 
2 .05 .995 .100 2.994 
t ло 980 199 2.298 
p 45 956 .293 1.897 
: 20 .923 .385 1.609 
= 25 382 471 1.385 
Үр 30 n .552 120 + 
p^ 35 782 623 1.050 
55 40 72+ .690 916 
m 663 749 798 
2 .50 .600 .800 .693 
1 155 .536 SH .599 
p .60 A71 882 511 
p 65 402 914 431 
0 70 342 940 .356 
25 75 .280 .960 .288 
20 ‘30 .220 976 224 
45 85 161 987 162 
10 .90 105 994 105 
05 ‘95 .051 .999 051 
00 1.00 .000 1.000 000 
1, since Y and А are both calcu- 


ме вы lines. These studies are essentia Y аг 
Л the assumption that the data are normally distributed. 

Eu when the bivariate surface is normal, the М -ахіѕ is the locus of 
are э orances and the m-axis of zero sums, and the sums and анне 
s ymmetrically distributed ; then for any array of differences for any giv е 
Pie for any array of sums for any given difference, it follows ш {һе 
Certaj of each array should be zero. Hence any lack of linearity may be as- 

ained by the following formula: 


Mm = (27) 


Omna 


wh Н ut B 
ere Mn is the mean of the array and t a critical ratio. 
r cent of confidence exists 


lf £ > 1.96, it is shown that at least a 95 pe 
9 per cent is afforded. 


t 
iE be array is akewed IET 22 250 at ent 
ined by tabulating differences 1n z-SCOres 


,Curvilinearity can be determi qe 
ler — zy) against sums of z-scores (zx + z,) on columns and rows i 
to a correlation scatter chart), using the abscissa for the positive axis 
(Maxis) and the ordinate for the negative axis (т-ахіѕ), a8 shown in Fig- 
ùre 2, This figure gives an example of curvilinearity as reported by Davis 
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, " si в and the 
(2, pp. 42 and 51). The m-axis has a form similar to y = tanh x, an 
M-axis similar to y = a + bx + 8 where 

a 


= (28) 


eniX—x) + enis—X) 


йы mme ; -— iation of y 
in which Y is the value of x corresponding to the maximum devia 
from a straight line. 


.08 


.00 


FIGURE 2 
C DISTRIBUTION CHART 


ScHEMATI 


In Figure 2 the 


imi " " ition 
he i limits of the ellipse of concentration are, by defin | 
the inner ellipse; 


‘ :ne is the 
while the elli : sampling is t 
outer ellipse. lipse defining the range of 
eae er given a number of Ways in which such curvilinearity es 
sea = This 'S one of the necessary steps in the calculation of a = 
ally valid Upsilon, Another is the employment of Kelley’s formula ( 


| 
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m . 
о iR whether or not the data cover the normal range for 
Ue E da deae sept rer gunt 
whether or not the bivariate relationships oe thal ee 
Фу ened, are such that Y and r may be 
Noni as both r and Y are predicated on the analysis of normal distri- 
E seid н 15 necessary that the bivariate scatter-field be normally distributed 
Pen bs either of these will measure validly in all respects. The neces- 
a. CO are (a) That the regression be linear. Formula 27 deter- 
и » terms of level of confidence. (b) That the scatter-field be 
Жы ign (homoscedastic and homoclitic): Тһе analysis of the arrays of 
and of differences of z-scores, as suggested under 2, will determine this. 
-i That the sampling range be in accord with normal expectancy. Formula 
will determine this. It should be noted that this third condition is not 
essential when it is understood that the relationship in a limited sampling is 


being determined. 

4. Upsilon and Lambda are not offered at this time as substitutes for r 
and k, but rather as interpretations 0 wo measures and as means 
of determining conditions precedent for t f all four, and then only 
after confirmatory investigation by other students. It should be pointed out 
that this paper merely discusses the means of determining simple bivariate 
relationship, and does not touch upon partial and multiple correlation. If 
Upsilon and Lambda prove to be valid measures, much more investigation 


must be carried on before they may be substituted for other techniques. 


f these latter t 
he use 0 
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THE PE т — 
HE PERSONALITY PROFILES OF LOAN OFFIC 
MANAGERS* е 


Walter V. Clarke Associates, Inc. 


WaLTER V. CLARKE 


A. INTRODUCTION 


This s r 
study was made to test the skill of a client company president and 


Activity 
mr ped Pur in his use of Activity Vector Analysis (47/4) pro- 
гат ia ards in the employment of potential branch managers for 
Besse ar са Subsequent to completion of the 474 Program of 
бое зей oat e Relations Training, the Analyst returned to his busi- 
бє (D е the temperament requirements of the Loan Office Mana- 
0.99.08) | ay 0-85.10) and Assistant Loan Office Manager's (D.O.T.: 
od e in his organization in terms of the 47/4 profile implications 
. he results of his evaluations form the selection standard hypoth- 


esis of this study. 
B. PROBLEM 


T К 
"h o determine the relevance of selected 47/4 score profiles for prediction 
uccess as a Loan Office Manager or Assistant Manager. 


C. Jos STUDIED 


and Assistant Manager) in branch office of a 


(D.O.T.: 0-85.10 and 0-98.08). Di- 
ises employees and assigns duties; 
may hire and fire employees; 
f prospective customer who 
collection of bad 
ords of collections. 


Ee Office Manager ( 
iussi personal loan establishments 
| s the management of loan agency : superv 
же i, aiken methods of procedure ; 
is ies i financial standing and reputation 0 
Susann: oan; approves or disapproves loans; supervises 

s; makes up collection notes to customers ; keeps rec 


PHICAL LOCATION 
outh; small farms, 
lored population is 25 
lly small mill towns 


D. GEOGRA 
mont Region of the 5 
In most towns CO 
d Atlanta, essentia 


cotton 


S ou mill towns in Pied 
ills, and small manufacturing. 


Per cent or less. Except for Ashton an 


i 
n character. 


— 
e on February 1, 1956, and publi 


* Я T 
27 Received in the Editorial Offic 
rovincetown, Massachusetts. Copyright by The Journal Press. 
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shed immediately 
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E. THE CRITERION 


i i individual was 
А composite Satisfactory-Unsatisfactory rating of each indivi 
based on the following: 


TABLE 1 " ох RATINGS 

TETRACHORIC INTERCORRELATIONS OF COMPOSITE AND SUBORDINATE CRITER N 

I m HI — IV y > 

8 

4.99 +100 

I Supervisor's Rating +86 ries +.72 + 86 50 

II Delinquency Rating T 4.77 + .96 50 

III Profit Rating А 4.99 89 

ІУ Growth & Improvement Rating 89 
V Composite Rating 


l. District Supervisor's dichotomous and subjective over-all Qai bns 

2. District Supervisor's dichotomous rating of the man's ability to К 
his accounts paying off their loans (delinquency rating)! е9 eh 

3. District Supervisor’s dichotomous rating of the man’s Wales to p 
‘duce a standard profit in his office each month (profit rating). . iis 

4. Combined District Supervisor and company president's dichotom 
rating of the man's growth and improvement. 


F. CHARACTERISTICS OF SAMPLE (N — 89) d: 
l. Sub groups: (a) Office Managers—hired before 47/4 yE 
N = 34, (b) Assistant Managers—hired before 47/4 was used; N = 
(c) Assistant Managers—hired with АРА; N = 29. 
2. Experience: Shown in Table 2. 
3. Age: Shown in Tables 3 and 4. 


TABLE 2 г ED L 
TISFACTORY AND UNSATISFACTORY RAT 
OFFICE PERSONNEL 


OAN 
EXPERIENCE CHARACTERISTICS OF SA 


s (Mos.) 
Mean—Years (Mos. Range—Years i fact. 
Sub Groups (N) Satisfact, Жел Satisfact. Unsatis 
“a. Office Mgrs (34) 3.22 s. epe 
7 j rs, 1.77 yrs. 2- 8 yrs Е 08. 
i» Asst Mgrs. (2) 20.92 me 1343 mos, 9-54 mos. Hn mos. 
с. Asst. Mgrs, (28) 9.17 mos, 6.20 mos. 1-54 mos. S 
*Difference between means signi = 
1 Enificant; Р = .006, £ = 2.76. 
as Difference between means not significant: P= 11, 2 = 1.60. 
Difference between Means not significant: Р == (46, 2 = 73. 
(One case for which experience data unavailable) 
a 


1Restricted to Office Managers at time of study. 
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AE GENE TABLE 3 
ARACTERISTICS OF SATISFACTORY AND UNSATISFACTORY RATED OFFICE MANAGERS 
Mean SD R 
Sub Grou A 
БАЙЫ асу са ji = a 251 ay 25 уг: 21-42 yrs: 
Unsatisfactory Rated N = 11 рез fis oe 2132 ne 
= 31.1 yrs. 6.9 yrs. 21-42 yrs. 
тыз (age vs. success) = —.58; SE ry, = = 415. 
dis TABLE 4 
CHARACTERISTICS OF SATISFACTORY AND UNSATISFACTORY RATED ASSISTANT OFFICE 
MANAGERS 
Satisfactory Unsatisfactory 
Sub Group (2) mean 25.2 yrs. 25.9 yrs. 
Asst Mgrs, N = 26 SD 2.8 yrs. 3.2 yrs 
Sub Group (c) mean 26.1 yrs. 25.4 yrs. 
Asst. Mgrs, № = 29 SD 3.7 yrs. 3.4 yrs 
жоу» 
Ч" test of difference between means = 496. 
TABLE 5 
EDUCATIONAL LEVEL VERSUS PERFORMANCE RATING OF OFFICE MANAGERS 
Perform. rating 
Unsatisfact. Satisfact. Total 
(a) Mgrs. (N = 34) 
High school and more 1 9 10 
High school only _ 1D po „ a 
Total 11 23 34 
*tet (education vs. Rating) = 4.555. 
а 3.23; P == .06 (With Yate's Correction, x2 = 1.95, P = 17); (Fp too 
a 
TABLE 6 
OFFICE MANAGERS 


FORMANCE RATING OF ASSISTANT 


EDUCATIONAL LEVEL VERSUS PER 
HinED BEFORE AVA 
Perform. rating 
Total 


(b) Assistant Mgrs. (N = 26) Unsatisfactory Satisfactory 
n school and more К : E 
igh school onl | m E 
" 16 10 26 


Total 


Top = -Ь.25 (not significant). 
x* == 487. 
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TABLE 7 _ ИЕТ 
TANT OFFICE MAN: 
i ANCE RATING OF ASSISTANT 
UCATIONAL LEVEL VERSUS PERFORMANCE т А 
є i HIRED AFTER AVA Was ADOPTED 


Perform. rating 


> ” Total 
(c) Assistant Mgrs. (N = 28) Unsatisfactory Satisfactory T 
8 
High school and more 6 E: mE we 
High school only mu == 28 
Total 10 1 
Tit = —.23 (not significant); x? = .156. 


4. Education: Shown in Tables 5, 6, and T. — 
The performance rating criterion is shown in e ; 
ey s 5 and /. 
personal characteristics variables in Tables 2 3,4; 5, буа 


G. PROCEDURE AND RESULTS 


"E 74 profiles 
On the basis of a knowledge of the concepts embodied "n n profile 
and a systematic analysis of the jobs involved, the general 47/4 s 
shapes were established by the comp. 
tributes and are shown in Figure 1. Iana- 
IVA’ 60 Man: 
The AVA Analyst (company President) rated the 47/4's of the 


i ; i andards were 
gers and Assistant Managers in his employ at the time the stan 
established, 


By visually comparin 
rated as either Favor. 
of judged simil 

Table 8 re 


Situation for 


i icant at- 
any president as desirable applica 


zas 


" ards each v ; 
E these test profiles with the standa ins 


able for success or Unfavorable for success on the b 
arity or dissimilarity to this family of profile shapes. diction 
Veals a significant relationship in the concurrent pre 
Office Managers, fice Mana- 
Table 9 reveals a similar set of findings for the Assistant О in over- 
gers hired before the introduction of 4 VA selection standards into the 
all employment procedure, tential 
Subsequently, over a period of 10 to 11 months a total of 29 po anner 
Managers were employed with their 4 T A's being rated in the same ss pid 
as the previous job incumbent samples. An attempt was made to sin 
the Screening Considerations used before adoption of 47/4 in the sele 


ience 
\ fous experienc 
Process. Such factors as age, education, and kind of previous exp 
(most new Assistant Man 


accord- 
cted to the more extreme unfavorable 47/4 cases 
The results are shown in Table 10. 


= 
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1. Best 
Vector One 
4 " Two 
" Three 
"Four 
1 
| Меап 
2. Also Favorable 
Vector One 
| ш туо 
p 
| (T1.2.-4.93)" Three 
" Four 
^ 
Mean 


3. Also Favorable 


(с Vector One 
1.3,=+,82) " Two 
" Three 
"Four 
T 
Mean 
FIGURE 1 
AVA Score PROFILES Usep AS RATING STANDARDS 
TABLE 8 
s FOR 


OSITE PERFORMANCE RATING: 


Presient’s ДУЛ RATINGS VS. Supervisors’ COMP 
OrricE MANAGERS НікЕр BEFORE AVA Was Used 


Р AVA ratings 
erformance rating Unfavorable Favorable Total 
Satisfactory 7 16 23 
Unsatisfactory 9 2 11 
Total 16 18 34 = N 


Р = .018 (corrected for continuity). 


Te. = 4.70; x? = 5958; 
significant cross validation in that the P 


he obtained correlation value may repre- 
especially in view of some known re- 
While a P value of less than .05 was 


Table 10 reveals a potentially 
Value of the x? calculated indicates t 
Sent a true value greater than zero, 
Striction in the range of 47/4 data. 
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TABLE 9 


Preswent’s AVA RATINGS vs. SUPERVISORS’ COMPOSITE PERFORMANCE RATINGS FOR 
ASSISTANT OFFICE Manacers Hirep ВЕҒОКЕ AVA Was Usto 


AVA ratings 


Performance rating Unfavorable Favorable Total 
Satisfactory 4 6 n 
Unsatisfactory =| 2 S -— 

Total 18 8 26 


гы = 4.725; x? = 4479; P = .04 (corrected for continuity ). 


TABLE 10 эй 
Presiwent’s AVA RATINGS vs. SuPERVISOR'S COMPOSITE PERFORMANCE кана 
ASSISTANT OrricE МАХАСЕКЅ Hiep Arter AVA Was ADOPTED 


AVA ratings 


Performance rating Unsatisfactory Satisfactory Total — 
Satisfactory 2 17 19 
Unsatisfactory 5 5. EN i: 

Total 7 22 29 


= Web o 00 08а а 
гы = +.67; x? = 3.628; P = .06 (corrected for continuity). 


desired, the tendency for the discrimination in the Table 10 data to occur 
sharply but only among the Satisfactory rated cases is a favorable as well as 
unusual feature for such selection data. 


H. Discussion or RESULTS 


As seen in Table 1, the sub criteria were extremely highly correlated 
with the composite criterion. The latter was used exclusively to test the 
AVA ratings for this reason. Although no direct reliability data are pre- 
sented, the magnitude of these intercorrelations does serve to indicate that 


adequate criterion reliability probably does exist. 


It would seem likely that the significant experience difference among Office 


уишн, as shown in Table 2, may be interpreted best in terms of more 
than two years being required to train an Office Manager adequately in this 
company. In view of the indication appearing in Table 3 that: the optimum 


= "s satisfactory performance rating as a manager is 26 years and that 2 
gnificant relation exists between progressively higher age status and less 
satisfactory performance ratin 


an emphasi: 88, the nature of this business seems to involve 
; ү “IS On young, aggressively ambitious people. The data may well 
E s а sweeping interpretation. However, the known ре 
: pany ѕ president, together with the temperament implica- 
tions of the AVA profile selected as the most desirable, does coincide with 
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ns of educational level and per- 
t relationships in Tables 5, 6 

i , 
llel this tendency to 


d А 
ыта Although the compariso: 
poi ating tend not to show significan 
е ETAR significant trend in Table 5 does para 
The si irn together with youth. 
ias pong validities of AVA profile ratings for the three sub groups 
Ж - ers Ww vin Tables 8, 9, and perhaps 10 as well, were produced 
аа реп lent ratings of individual performances and AV A’s. As 
the description of geographical locations of the subjects, the indi- 


viduals oe 
rated by district supervisors are widely scattered. Therefore, the per- 
y the product of district supervisory judg- 


hired before the study was begun, it is 


likel 

y tha ick R 

Svidas their known quality of performance had influence on the company 

rating "ond of the desirable AVA profiles and the subsequent 
their individual profiles against the standards finally specified. To 


is a 

xt = 

Мапа ent that this is true, the results for these Managers and Assistant 
4 РА i. are in the nature of concurrent statistical representation of the 
rofile segregation, achieved on the basis of both job appraisal and im- 


= employee appraisal. 

рда the possible contamination of AVA Ratings with performance 

айра m be in any way ascribed to the data involving those assistant 
ired with 474 under study. The difference from the first As- 


s 

| a on group to the later Assistant Manager group of ret = 

ipiis of e == 4.67 seems а rather conservative amount of shrinkage in 

af dic е small numbers of cases involved. This, together with the weight 
rimination falling among t would seem to 


justif he satisfactory performers, 
n y a tentative assertion of true validity and worthwhileness of further 
y. 


forr 

ma i 

i nce ratings were of necessit 
. In the case of the sub groups 


1. SUMMARY 
ps of Loan Office Managerial personnel 
f desirable profiles and these rat- 
mance rating. 


sory perfor! 
cs were also examined 


dicated significant age 


Жы. 4 E 4 Profiles of three grou 
ings eis in terms ofa hypothesized set 0 
ona with a composite district supervisor 
is in» t's age, experience, and education characterist! 
expe 4ns of performance rating status. The results in 
rience, and 47/4 discriminations were possible. 


J. CONCLUSIONS 


t for satisfactory performance 


іепсе requiremen 
y three years; at 


b seems to be approximatel 


in 1. _ The training or exper 
lea this loan office manager jo 
ast something over two years. 
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2. 'The optimum age for this loan office manager job seems to be a 
mately 26 years with a tendency for higher age status to parallel eda “4 

3. The AVA profiles selected and the ratings of employee an gcn 
cant test-based profiles based on similarity to these standards scem p 
tribute to effective selection of potential office managers in this persona" 10% 
company. 

^4 Further follow-up verification of predictions of success on Ке. E 
later employed individuals when they attain office manager status 15 
desirable and justified by these results. 


and 
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PE 
RSONALITY PROFILE OF SELF-MADE COMPANY 
PRESIDENTS* 


Walter V. Clarke Associates, Inc. 


WALTER V. CLARKE 


A. INTRODUCTION 


In a е 
cn (1952) study of the validity of Activity Vector Analysis for 
{fenton among antl te, onl bo ор 
Sica au um i | as for successful business adminis- 
id diis i ] using a selected sample of 57 persons. (The results 
[n cid ym ed in the Manual for the Administration of Activity 
am Gel ysis.)! This profile of scores was utilized ]ater to hypothesize 
idein pattern for executive and presidential Occupations as well as any 
equiring a similar temperament syndrome. It was named the Ad- 


ministrative Pattern. 
m. purpose of this stud i 
Din сар the occupationa 
"iin i he stipulation of being a Se 
“ңе r sampling procedure the requirement th 
ave reached his position by means other than 


sio А : yc 
ra inheritance of responsibility. 
uring the course of studies on à variety of job samples and the previously 


oe study of occupational differentiation by means of score profiles, a 
al of 14 so-called Standard Job Patterns had been derived and assigned 
alues to constitute à full range of idealized temperament 
decided to compare the distribution of the 
ludes the Administrative Pattern) which 
pany presidents with the distribution 
mixed occupational (but nonpresi- 


y was to verify the appropriateness OT validity 


] status of self-made business concern presi- 
lf-made company president introduced 
at each individual be known 
familial or political persua- 


deviation score v. 
лү "Therefore, it was also 
н Job Patterns (which inc 
y e obtained in a sample of com 

would be obtained in a diversely 


dent) sample. 
B. PROCEDURE 


ere selected for Pre 
{ our organiza 


sidents in the following 


1. Test score profile cards Ww j 
tion were 


manner: Account Executives and staff members 0 
e on February 1, 1956, and published immediately 
he Journal Press. 


Copyright by Т 
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achusetts. opyt 
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i tact. 
asked to name all self-made presidents with whom they онд si rem 
No attempt was made to pick only those self-made be ий who had 
clients, there being many in our sample who are nonc » coss d 
voluntarily taken the test in the interest of learning abou ЖЫГЫ cuit 
search of our files revealed a total of 154 test profiles for presi 
and known by our staff members. . —— ie йй 

No attempt at censoring, further selecting or cutting са mple was the 
ple was made. Thus the criteria for the selection of Le es sud dii 
naming of the men as self-made presidents by our staff me å 
finding of the test score profiles in our files. | co Blends 

2. 'The mixed nonpresident occupational sample of test score by a wide 
Selected as follows: Our files were systematically pem, gm kis 
variety of occupations, each of which could be represente ride a lasses 
wherever possible. Some occupations were included in this edet ^s 
number, when an extensive search failed to reveal the desire orsa de 
order to avoid unnecessary gaps in our sample. The poer includes 
numbers of cases resulting are shown in Table 1. This "e gae 
1,067 persons and 23 occupations. (This is not to be confused wi 


TABLE 1 N SAMPLE 
COMPOSITION or Mixep OCCUPATIONAL or NON-EXECUTIVE POPULATION AM 

N 

Machine Operators 2 
Grinders 56 
Engineers 31 
Home Economists 38 
Stenographers 50 
Toolmakers 50 
Insurance Agents 50 
Public Health Nurses 22 
Stewardesses 20 
Forge Operators 50 
Salesmen (General) 0 
Draftsmen 2 
Textile Overseers E: 
Clerical Workers 52 
Secretaries 49 
Mill Workers 45 
Electricians 50 
Bank Tellers 48 
Foremen 50 
Textile Knitters 50 
Textile Loopers 50 
Accountants 50 
Machinists 50 
1,067 


ў 


— RR, 


————— 
s — r 


dn 


P 
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Tate sample of А 
ааа а чита 
"A тера : | = V ector Analysis.) 
Шы TR 5 ү id age 5n ape classification was applied to both 
би. E | 5 ape classification includes fourteen standard pat- 
d idealized deviation score values and representing a range of 
— -1.00 through r = —1.00. С 
d дул. found in each of our samples was deter- 
) a and these distributions were compared. The differences 
for the samples were tested by X? and 
relationship between a profile 


shape inter В 
ra intercorrelations from r 
- The distribution of shapes 


betw ae 
veen the distributions of shapes 


муен fiet Was calculated for the 
5. ird. win president-nonpresident occupational status. 
tative EAS a Баа determined average score profile (the Adminis- 
PONE ps or executive occupations was correlated with the profile 
tósfficienm or each of the 15+ self-made presidents. These 154 correlation 
averaged s were converted into Fisher Z transformation values which were 
Piette уба order to determine а corresponding mean correlation for the 
tween the standard pattern and the existing patterns of profile scores 


11 our sample. 
C. RESULTS AND Discussion 
ned in our samples in 


nge of pattern shapes obtai 
to the idealized profile 


Table 2 presents the ra 
le classified according 


terr 
ms of per cent of each samp 


D TABLE 2 
ISTRIBUTIONS OF STANDARD Score PROFILE SHAPES APPEARING IN A MIXED 
OCCUPATIONAL SAMPLE AND A SAMPLE OF SELF-MADE PRESIDENTS 
Standard pattern Mixed occupation Self-made 
number sample presidential sample 
1 4.7866 11.69% 
2 10.78 3.25 
3 5.53 1.95 
4 1.12 3.90 
5 (Administrative) 6.65 34.42 
6 5.81 6.49 
7 i 6.28 20.13 
8 3.28 9.74 
9 4.59 1.30 
10 11.81 1.30 
11 3.75 3.25 
12 17.43 1.30 
13 11.62 0.0 
14 3.75 1.30 
Unclassified 2.81 0.0 
— -— 
100.0976 100.0256 
N = 1,067 N = 154 
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TABLE 3 
DISTRIBUTION oF SAMPLE SHAPES BY DESCENDING CORRELATION WITH ADMINISTRATIVE 
PATTERN 
Per cent of 
r with self-made 
Standard pattern administrative Mixed presidential 
number pattern sample sample 
5 (Administrative) r = +1.00 6.65% 34.42% 
7 + .93 6.28 20.13 
f + .90 5.81 6.49 
5 + .82 4.78 11.69 
1 + .73 132 3.90 
3 + .57 5.53 1.95 
+ 41 3.28 9.74 
п + 34 3.75 3.25 
2 00 10.78 3.25 
Э .00 4.59 1.30 
10 — .64 11.81 1.30 
Dt — .65 3.75 1.30 
25 — 89 11.62 0.0 
12 — 93 17.43 1.30 
Unclassified 251 0.0 
7з. „ыз 
100.09% 100.02% 


Score shape most similar to each person's obtained score profile. It can be 
Seen that several of these standard patterns in Table 2 show fairly substan- 
tial percentage differences between our samples. These include Nos. 5, 7, 
12, 13, 10, 1, 2, and 8 in Particular, 

In order to clarify these differences the data in Table 2 are shown in Table 


3 with the Standard patterns listed in order of descending correlation with 
the Administrative Pattern (N. 


cle е. ftm es Table 4 were treated by a four-cell chi square = 
Miter. hex ed a value of 153.7 which is significant well beyond t | 
was calculated iih er In addition a tetrachoric correlation өңе Өн 
tenti resulted in et == +.73. It is apparent that ie 

£y support the hypothesis that Activity Vector Analysis score 


rofile shape is signi i 
к : ы 15 Significantly related to self-made president occupational status 
as contrasted with other nonpresident occupational status. 


7 


= 
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Per TABLE 4 
SENTAGES oF Two SAMPLES WITH PROFILE SHAPES H 
AND ZERO oR NEGATIVE CORRELATIONS WITH THE ADMIN 


AVING POSITIVE CORRELATIONS 
ISTRATIVE PATTERN 


Mixed non- Self-made 
presidential presidential 
= sample sample 
ositively correlated 38.390 91.6% 
à (N = 397) (N = 141) 
ero and negatively correlated 61.790 8.4% 
(N = 640) (N = 13) 
100.0% 100.0% 
(N = 1,037) (N = 154) 


mine the degree of appropriateness or fit which 


We next undertook to deter! 
istrative pattern with our sam- 


Characterizes our previously established admin 
Ple of self-made presidents’ actual patterns. Each individual's profile scores 
Were converted into deviation values comparable to those used in our stand- 
ard pattern, ‘Thereafter, each individual president's profile was correlated 
With the standard profile? Next, each correlation coefficient was trans- 
formed to Fisher Z transformation values which were then averaged. 


TABLE 5 
ILE SHAPES FOUND IN SELF-MADE PRESIDENTS SAMPLE 


I 
NDICES OF SIMILARITY OF PROF! 
‘ADMINISTRATIVE PROFILE $НАРЕ (N = 154) 


WITH THE STANDARD 
ample versus Standard 


ааай == == 
1.3669 


Mean Fisher's z 
Standard Error of 2 0814 
+10, around Mean 2 1.2855 through + 1.4483 


.878 


Mean r 
.$58 through + 895 


+10; around Mean r 


(From c, limits) 
he best estimate of 


ted back to an r value as t 
le profile shapes and the standard (Ad- 


Table 5. 

tionship between our 
he array of 
ed from the 


\ 


++ +++ 


The mean z value was conver 
the mean correlation between samp. . 
ministrative) profile shape. The results are shown 1n 

The results shown in Table 5 show a very high rela 
Standard pattern derived in 1952 using 57 selected cases and t 
Profile shapes appearing in our present sample as would be expect 
data shown in Tables 2, 3, and 4 
Se E LLLA 

2 2 
(EX; + EXst— Ed?)? 
Toss LEE an 


2. 


2 2 
4(EX,) (ЕХ 
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D. SUMMARY 


Я ared 
The АРА profiles of 154 self-made company presidents. ааа 
with a previously obtained average profile and found to be ie 2 pue ч 
lar to this reference profile. The distribution of pattern wep gmc 
terms of 14 standard profiles was obtained for this me d ost om m 
occupational sample. These distributions were compared an 
significantly different. 
E. Conciusions 


ivity Vec- 

1. A standard syndrome of temperament in the form of an eq ei 

tor Analysis score profile idealized shape for executive aet. pei status: 

shown to significantly characterize Self-Made President occupatio гең been 

2. 'The range of Activity Vector Analysis score profile — extet 

shown to significantly parallel a range of occupational Staus; (EO cantons: 
of our sampling array of Self-Made President and Non-President оссир: 
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ТНЕ 7 
HE SYNONYM VOCABULARY TEST: STANDARDIZATION 
AND VALIDATION* 


Department of Psychology, Pennsylvania State University 


WinLiAM M. LEPLEY AND MARTIN L. ZEIGLER! 


A. PURPOSE 


т X 928 ; Р 
he purposes of this writing are: to review briefly the structure of the 


Syno 1 
cim кн Vocabulary Test (1); to describe the standardization processes ac- 
he plished with a population of college freshmen; to present a summary of 
results of these processes; and to present certain statistics as evidence of 
validity, 
B. THE TEST 
he test have been described in detail in 


The rationale and construction of t 
ted from the reference cited 


a : А ae 
à previous article (1). The following 1$ quo 
immediately above. 

y equal in concept repertoire, 
behavior variability; in the 
r concepts are expressed. 


als may be essentiall 


"Though two individu 
language 


they may differ significantly in 


synonym vocabularies by means of which thei 
It is proposed that such differences, if they exist, might reflect differences 


in adaptability or intelligence, аѕ operationally defined by way of some 
criteria yet to be identified ; and might do so with refinements of preci- 

sion and meaning not yet achieved by other techniques for vocabulary 
assessment (1, 215-216). 

For the processes to be described, the test was assembled in two forms, 
tentatively designated as Form I and Form п. Each form consisted of two 
Parts: Part 4 and Part B. Each part contained eight, matching-type items. 
In each item the five stem-words were chosen for high frequency of use, as 
defined in The Teacher’s Word Book of 30,000 Words (2). The synonym- 
response words, taken from а synonym dictionary (3), were also chosen 
on the basis of frequency of use, 45 defined above, and in such fashion as 
to attempt to maximize the range of difficulty within each item. Each item 


was furnished with 30 of these synonym-response words; thus providing an 


published immediately 
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т atching 
average of six correct matches for each stem-word. (To ет) E this 
by elimination the actual number was varied from four to eight. aa 
format, each response word served as a correct match for one stem-v 
as a mislead for the other four. e ати orien OE 
Within each part, in each form, the items were arranged in a students. 
difficulty, based on a tryout administration to 306 ован orders. 
"These arrangements placed the least difficult items first in each of the ia ont 
It should be emphasized that Form I and Form II contained the re v 
parts, consisting of the same items. The only difference between 


identical 
ч a =. was identic 

forms consisted in the order of the parts: Part 4 in Form I 
with Part B in Form 


ance 
i ounterbala 
4 in Form II. "These reversed arrangements were made to c 


E he 

кепшеп . ing task. Т 

expected serial effects in the administration of this long epe art of the 
: bns e pa 

reader is reminded that each form required +80 responses on the p 

examinee, 

C. Tur STANDARDIZATION ADMINISTRATION 
The test 


А ће 
› In its two forms, was administered to 2,679 members "dere 
freshman class at The Pennsylvania State University, during orienta 
week in 1954. The randomi 
i :336 cases with Form II. . ired varied 
Were administered without time limits. "The time require d that 
from approximately 50 minutes to two hours. The proctors reporte 


everyone completed the Parts Æ within one hour. Responses were 
n answer sheets for machine scoring. 

D. Resutts by cofe 
Reliability coefficients were computed for each of the two ipis 4 vere 
relating Part 4 Scores with Part B scores. The resulting pow T, 
as follows: Form I: 872 (N = 1,343). Form II: .88 (N = 1, 


hey rose 
hen these values were corrected by the Spearman-Brown formula thes 
to .93 and .94 respectively, 


А М А songs tal tes 
| As stated in a previous Writing (1) the intent in dividing the to 
into two parts for s 


forecast 
ubsequent administration was based upon the 
that a test of half-length 


e 
А : might be useful as an instrument. In the x 
cited, it was Shown that the full-length test, not divided into Bars "A06 
Corrected, odd-even reliability o£ 97 for a mixed, college population of 
Students, In order to obt 


: Ae in the 
an comparable reliabilities from the data 
A с ы. 


ип- 
: s and 
, all computations were based upon raw score 
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present study, a 25 per cent, systematic sample (every fourth name in the 
alphabet) was drawn from the total population for each of the two forms. 
'The Part 4 answer sheets for each form were segregated, rescored with odd 
and even keys, and the two pairs of arrays were used in the computation of 
odd-even reliabilities. These coefficients, when corrected by the Spearman- 
Brown formula were: for Form I, .92 (N = 336) ; and for Form II, .92 
(N — 334). These reliability values appear to lend support to the propo- 
sal to use the two, half-length parts as equivalent forms. 

Table 1 contains the summary of the results from the administration 
described above. As will be made clear later, the larger populations were 
subdivided to permit separate validity determinations. The liberal arts col- 
lege and the engineering college categories need no further definition. The 
science category includes the colleges of chemistry and physics, mineral in- 
dustries, and engineering. The non-science category includes the colleges 
of education, agriculture, home economics, business administration, liberal 
arts, and physical education. Thus, there is overlapping between the science 
category and the engineering category; and between the non-science cate- 
gory and the liberal arts category. 

The values in Table 1 are largely self-explanatory. However, it might 
be pointed out that the anticipated serial effects appear to be confirmed by 
the consistently depressed means for the Part B scores in each population 
category. Furthermore, there appears to be some evidence that the eight 
items used in Part B of Form I and these same items used in Part 4 of 

eviations than 


Form II yield arrays of scores with slightly higher standard d | 
does the other set of eight common items administered as Part Æ in Form I 


and Part B of Form II. 

OMPARATIVE STATISTICS 

schedule at the Pennsylvania State 
f an extensive battery of tests, which 
cially relevant to the problems here 


E. VALIDATION AND G 


The freshman orientation week testing 


University included the administration 0 


includes two measures singled out as ере r 
i : i ylvania 
investigated. One of these was the vocabulary section of the Pennsylve 


College Placement Test in English.? "This standardized, ju n n 
was developed locally to assist in the placing of кеш e vers à 
first courses and sections in English composition. The vocabulary 


o i ice i The other measure rele- 

sists of 50, five-alternative, multiple-choice items. E jt p» ; eia 

vant here, is the vocabulary section of The Pennsylvania © Un y 
› ) 


irecti . J. S. Bowman, Professor of 
Thi d under the direction. of Dr ] Bow p 
English m n nm separe for it a reliability of .86; this based upon the 


correlation between alternate forms. 


cct 


TABLE 1 
SUMMARY OF POPULATION CHARACTERISTICS 


Population categories 


Liberal Arts Non-Science Engineering Science Combined* Ez 

(N = 147) (N = 649) (N = 381) (N = 537) (N = 1,343) а 

Variables M sD M SD M SD M SD M SD Z 
Form IA 158.3 19.6 150.5 21.0 154.2 18.1 156.0 18.7 152.8 20.3 Ё 
Form ІВ 153.5 24.1 144.5 25.7 150.6 22.1 152.6 22.6 147.5 244 o 
Form I Total 31L8 422 295.0 449 304.9 38.7 308.6 40.0 3003 — 432 J 
(N = 176) (N = 679) (N = 367) (N = 536) (N = 1,336) 5 

Form IIA 161.1 22.6 152.5 22.6 156.8 20.4 157.9 20.8 154.7 22.2 S 
Form IIB 155.3 22.1 147.8 224 152.2 20.1 152.8 20.3 149.9 21.8 = 
Form II Total 316.3 43.3 300.2 43.6 309.0 39.3 310.7 39.8 304.6 42.7 S 
*The N’s in this table cannot be summed to obtain the combined populations reported here and foregoing for rea- 8 


sons explained in the text and also because some cases were lost when the data were assembled for the computation 
of the matrices from which the correlation coefficients in Table 2 were drawn for the special purposes of this paper. 
These losses were due to missing variables required by The Pennsylvania State University Student Advisory Service 
for elaborated studies of their own. 


CEU ae n TW t rr) i NE 
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A " > 
cosi Ена Examination.* E standardized, unpublished, com- 
eee | ] ы of several sections, was developed for the express pur- 
orecasting academic achievement їп terms of the local grading system 
n denm a DR cori termed “grade point average.” The косар 
sae is ша е SS ene of 120, five-alternative, 
dee dig вл sis e "grade point average, as defined in Footnote 5, 
EE epic only, of the freshman year, was used as the criterion 
чае е computations yielding the validity coefficients shown in the 
ik ei uris As explained earlier in the text, the larger populations 
ivided in order to yield comparative values and some specificity 


af А qe 
meaning to the various indices. 


which yields a summary 


T F. RESULTS 
able 2 contains the summarization of the validation information yielded 


by the procedures indicated for the populations described. 


TABLE 2 
HE CRITERION IN EACH INSTANCE IS GRADE PoiNT 


S 
UMMARY VALIDATION. INFORMATION: T 
AVERAGE FOR THE FIRST SEMESTER OF THE FRESHMAN YEAR 


Population Categories 
Liberal Arts Non-Science Engineering Science 
(N = 649) (N = 381) (N= 573) 


Predictor variables (N = 147) 


NE Form I, Part A А3 al 32 37 
SVT Form I, Part B AT 42 .30 137 
Engl! Form I, Total 46 43 32 38 
angl, PI. Voc. .39 32 26 31 
Acad. Apt. Voc. 40 33 27 33 

(м = 176) (N= 679) (N = 367) (N= 536) 
eat Form II, Part A 50 42 37 38 
EP Form II, Part B A6 Al 40 40 
Enel’ Form II, Total 49 43 39 40 
ngl. Pl. Voc. 45 36 29 32 
45 39 35 38 


Acad. Apt. Voc. 


The values in Table 2 appear to justify the following face value inter- 
Pretations: (a) In every instance, except one (wherein the values are equal), 
the academic aptitude, vocabulary predictor outperforms the English place- 
ment, vocabulary predictor. (b) In every comparison, except one (wherein 
ice reports à corrected, 


e University Student Advisory Serv 
9dd-even, reliability coefficient of .92 for this vocabulary section. — А A 
5At the time of this study, the grade designations were according to 2 six-point, 
numerical scale as follows: 3, 2 .» 0, —1 an —2. The summary value, “grade point 
dits for each course by the 


average,” was obtained b multiplying the number of cre 
grade earned, summing iere nd dividing the sum by the total number of 


products 2 
credits taken. 


4The Pennsylvania Stat 
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попу! abulary Test predictors outperform 
ле ыры pel ioi ү differences tpn шо 
ES uim аа they аге not impressive in size and iom "a 
SIE or vagi gi ger idi to their standard errors ane ean 
ni 20) (г) In every comparison except one does d Hom uci 
all, тей have higher coefficients for the ud (4) When the 
categories than for the engineering and science mr ie Pare B predium 
Part 4 predictors (both forms) are compared v apatine ева aað 
(both forms) by transforming the coefficients t des vx be саа rdi 
transforming back to r’s, the two derived values e d ccu со сно 
It thus appears that the depressed means for the Parts 
ciated with depressed predictive power. "———" 
Table 3 shows estimates of the communa REM "bolum anette дЁ the 
Vocabulary "Test scores and the scores from the voca ) 


R 
TABLE 3 N RES AND THE OTHE 
EEN SYNONYM VOCABULARY TEST SCORE 

Two VocanULARy TEST VARIABLES 


INTERCORRELATIONS BETW 


= 2 Science 
Liberal Arts Non-Science tite can (№ = 573) 
(N = 147) (N = 649) еч 8 
E А Е d = $ ER, gS 
2g чё RB. y Е 2 Be as EE 
ES 85 ы Ж” Be Да B 4 
5> Ды с> ZE B < 
m “< 8 < n 80 
77 : 
SVT, Т A 78 37 75 79 76 a 73 = 
SVT, I, B 75 81 «69 73 72 81 7 6) 
SVT, 1, Total з ш „к 5 7 es 467) ү ==) 
(N = 176) (N = 679) Шү = 80 -76 e 
SVT, II, A 81 .81 73 31 74+ 79 73 a 
SVT, II, B 74 79 .67 28 73 %2 77 Ы 
SVT, П, Tota] 80 83 73 82 76 


Pennsylvania Colle 
tion of The Penns 
respectively, 


г Test measures 
The values in Table 3 show that the Synonym Vocabulary Te 
much in common 


А vary from 
With the other two measures, The coefficients vz 
-67 to .87, 


‘ abulary sec 
ge Placement Test in English; and She etui 
ylvania State University Academic Aptitude E 


С. SUMMARY 
The Synonym Vocabulary 
been shown to have the foll 
first semester, fres 
has an odd 


. in, has 
Test, in its two forms, as described pectet 
owing characteristics as it applies to a forms 
hman, average grades: (a) Each of the half-lengt some 
“even reliability of 92, (4) The instrument appears to show 


a 
ч o -- 

E ммм 

= ———— 

-— — 
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promise as a predictor of academic achievement. The validity in the popu- 
lations studied ranges as follows: for liberal arts students, .43 to .50; for 
engineering students, .30 to .40; for non-science students, .4l to .13; and 
for science students, .37 to 40. These values, though ranging consistently 
somewhat higher, are not impressively larger than those from the other t 
vocabulary measures; and the intercorrelations between the sets of measures 
compared reveal rather high communalities. (c) Though the two, half- 
length forms yield similar values for means and standard deviations, some 
minor adjustments will need to be made in the construction of norm tables. 
With regard to future development and use it is proposed to use the two 


half-length forms as equivalent. 
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REINFORCEMENT VALUE AS RELATED TO DECISION 
TIME* 


Department of Psychology, Ohio State University 


Erwin J. Lorsor! 


A. INTRODUCTION AND PROBLEM 


t and decision making appear to be ubiquitous phe- 


Resolution of conflic 
Decision making has been treated 


nomena and permeate almost all behavior. 
by Festinger (3) and Cartwright (4) with regard to psychophysical phe- 
nomena, by Lewin (5, 6), Barker (1) and by Brown (2) and Miller (9) 
from a behavioristic position. Systematic treatment of the factors entering 
into decision making might aid in the prediction and control of human 
behavior. 

This study is related to Barker's (1) but differs from it with regard to 
the methodology employed. Barker's Ss, 19 boys ages 9-11, were required 
to decide which. one of two liquids they would drink in a “real” and “hypo- 
thetical" situation. Nine 8's received the "real" situation first and after 


a 10-minute period were given the “hypothetical” situation; 10 S's received 
Prior to the actual experiment, each $ ranked 7 liquids 


In the choice situations each liquid was paired with 
every other liquid. The present study differs from Barker’s study in that it 
attempted to control the differences in the alternatives. This was accom- 
plished by pretesting on а large group prior to the actual experiment. It 
was necessary to do this by virtue of the theory in which the problem was 
done. This study also utilized two separate groups for the real" and 
"hypothetical" situations so that comparisons could be made eru ei 
groups. A larger sample was employed in this study as compared to Bar- 


i duced. 
ker's ‘ability of performance might be re А н 
S 60 баг тара s mulated within Rotter's social learning theory 


The problem has been fori ео 

of personality (10) and attempts to demonstrate the usefulness of ы 
F а А 

time? as а misasure of reinforcement value. Rotters approach utilizes the 


the reverse sequence. 
in order of preference. 


oard, received in 
at Provincetown, 


Editorial В 
*Accepted for publication by Roy М. Dae et immediately 
the Editorial Office on February 5, 1956, ап pe s 
Some Copyright sy be dm st 9 dissertation submitted to x Ohio pos 
YThi i d upon a por! sse Ө есе: E 
"eu P esent fulfillment of the requirements oe Ph p ree е 
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туен і x " 
SDecision titi is defined as the time required to select one о 
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f two objects. 
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кыр Өй hes 
constructs of expectancy and reinforcement value for E Demum 
havior. Within the theory the potentiality of any behavior | behavior will 
is a function of (a) the expectancy (E) that Ше Mud 009 iw value of 
lead to a given reinforcement in a given situation E Reinforcement 
the given reinforcement (R.V.); B.P. — f (E bs oe object rather 
value is inferred by the extent to which an S will select = Sate 
than another when expectancies for both are equal. Expectancy be reinforce- 
bility held by the individual that a behavior will lead to а giv "E 
ment and is measured for specific experiences for that behavior i a dato 
tion. Since behavior potential is a function of both еи 
forcement, it would follow that if expectancy were held ae ‘study ex- 
potential should be a function of reinforcement value. In t ed | 
pectancy was held constant since the reinforcement always ee i sefulness 
The study is methodological in that it attempts to ascertain the Hec 
of decision time as a basis for measuring reinforcement value. In с dam 
experiences it has been observed that individuals frequently = metimes 
between one of two tasks; the tasks may sometimes be pleasant а0 po» i 
unpleasant, and the time taken to decide varies quite considerably. is еке 
another kind of choice situation which is often overlooked; this is t has 
between doing something and doing nothing. Just as doing somet! "m 
a reinforcement value so refraining from action has reinforcement iun 
Where doing nothing becomes more punishing with the passage of bre idiy: 
doing something, the decision or making the choice is reached rather а ba 
If the time taken to decide between two alternatives varied with sion 
of “pleasantness” and “unpleasantness,” it would be possible to nee а that 
time as a measure of reinforcement value. Thus, it was hypothesize na 
the more punishing a pair of alternatives, with the differences esta 
given pair eliminated, the longer the decision time. It was also hypothesiz 


t ; 1 alterna- 
that the greater the difference in reinforcement value between two 4 
tives the shorter the decision time. 


> ; А i ision time 
The experiment was also designed to compare differences in decis 


between choices followed by real reinforcement and choices followed d 
hypothetical reinforcement, When the $ was given the reinforcement ice 
chose, it was defined as real. When he was merely asked to state a p 
verbally and to do nothing else, the reinforcement was defined as Вико 

cal. It was hypothesized that a reinforcement act in the hypothetical situa- 
tion is not as Strong as a reinforcement act in the real situation. Thus, p 
example, for a given choice Situation two negative real choices would à 
more negative than two negative hypothetical choices and hence would require 


4 ОЕ и 
—————— —————— 
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6 m — 
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ein decision time. In the negative hypothetical situations the indi- 
sidus ` , В ы 5 
this m ne ноаен ier pd aut bao - 
becomes m ishi h i | i En > | gens rv 
à ore punis ing than doing something more quickly since in the 
negative hypothetical situation there is no real negative reinforcement 
follow. Thus the negative hypothetical situation should take less time th: : 
the real. І Е 
Similarly it is hypothesized that the reinforcement value of the positive 
hypothetical situation is lower than the real situation. Thus, two positive 
real situations would be higher in reinforcement value than two positive 
hypothetical situations; consequently, there would be a shorter decision time 
when choices are made between the two real situations. In the positive hypo- 
the individual has a choice between doing nothing ‘and 
g takes on negative consequences, he 
1 positive reinforcement follows, the 


thetical situation, 
doing something. Because doing nothin: 


has to do something; but, since no actua 
hypothetical positive choice takes more time than the real positive choice. 


'The study made it possible to determine the differences and similarities 
between behaviors followed by hypothetical or real reinforcement. In gen- 
eral, it might be expected that the principles derived from the real reinforce- 
ment acts can also be derived from the hypothetical reinforcement acts. If 
so, the more easily obtained hypothetical decisions might be useful in future 
experimental work. 

B. METHOD 
1. Test Objects 
ids were presented to 31 S’s who were instructed 
least preferred. The resulting scale values 
ks. The following pairs of liquids 
ce both members of each pair had ap- 


d deviations on the scale, pineapple 
uinine solution 


The names of 14 liqu 


to rank order them from most to 


were computed on the basis of mean ran 


r the experiments sin 


proximately equal means and standar 
and tomato juice, flat root beer and flat cola, a .02 per cent q 


and a 5 per cent acetic acid solution (vinegar). 


were selected fo 


2. Materials 
experiment tend to fall into three categories which 


vary from some degree of positiveness to negativeness. The quinine and 
Vinegar solutions can rather éasily be categorized as strong negative. Flat 
root beer and pepsi-cola might be categorized as weak negative. Many 
of the Ss’ comments seemed to indicate that while these liquids did not taste 
good they were not as unpleasant as the quinine solution. A problem arises 


Liquids used in this 
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i These liquids were at room 

in categorizing the pineapple and tomato juices. : 2 carn cine а 

nted to Ss and thus differed from i ae e 
temperature wien ы. Wile no S ever expressed marked disapp (ene 
which they are Padus - any S preferred to have his juices э. hne 
ка ер ed S said, “These are good but xus top Me E 
tempera А 1 crier cadi 
is felt that perhaps the ee a ag juice p: 
"weak positive" rather than "positive. 


кб ч individually. The 
f 33 Ss each were used, each S tested in tical group con- 
Two groups 9 d 17 males and 16 females; the hypotheti а om Йй 
маан 15 females. All Ss were — fiet ni in ele- 
tiom an alphabetical file containing all students taking the 
mentary general psychology, 
4. Procedure TESTI 
One group was asked to choose and then to ys: лен Each $, re- 
the other group was asked merely to state verbal en liquids which were 
gardless of the group he was assigned to, tasted all si; ake choices between 
Presented in a random order and then he was asked 9 "i his mouth several 
Pairs of liquids. After testing each liquid, the S rinse ted in combination 
times to avoid any after effects. Each liquid was n on cards. If 
with every other liquid. The pairs of liquids were p: Hike you to tell 
the $ was in the hypothetical group he was told: “I wo fer, if you had to 
me which of the two liquids on this card you would oa t atter he selected 
drink one of them.” In the real group, the $ was told t eh centimeters of 
the liquids he would have to drink approximately five cu aths of a second. 
it. Stop watch was used to measure decision time to tenths 


C. ResuLTS | aide 
means and standard deviations of eens 
The difference in means between р ж 
between flat pepsi-cola and flat bcd dedi- 
vinegar is 0.77. To determine wi 4 dr poli 
nequality between the liquids ped did not 
red. Note that the most equal og ae 
nor did the pair with the pmo with 3 
yield the shortest decision time, (Data in Table 1 are ped eue] 
rather than 2 because both sets of choices were obtained in the ae T 
situation.) Thus the differences in decision time cannot be accon 
solely in terms of differences between the two members of the pair. 


Table 1 gives the rank order 
used in the choice situations. 
juice and tomato juice is 0.68, 
0.16, and between quinine and 
sion time is a function of the i 
Tables 1 and 3 may be compa 
yield the longest decision time; 
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08 ТАВІЕ 1 

ОЕ Liquins HYPOTHETICALLY SELECTED FOR U 

; SE IN THE EX v 

Tess XPERIMENT 

Liquids M SD 
Pineapple Juice 
3.19 

Tomato Juice 3.87 aa 
Flat Pepsi-Cola 8.03 E 
Flat Root Beer 8.19 233 
Quinine Solution 12.52 1.52 
Vinegar Solution 13.29 1.08 


co in keys this experiment was carried out permits us to com- 
m. е еч геа] апі hypothetical situations of varying degrees of 
ые : i. here a ternatives were of differential value as reinforcements. 
The parisons and inter- ps used were made. 

se comparisons should answer ques 


ences б no" 
Fia if a reinforcement act is given rea 
ecisi . " . i 

cision time is systematically related to the value of the reinforcement in- 


volved. The ¢ test was used to compare the decision times of the groups. 

А For the real choices, the relationship of decision time to acceptability (re- 
inforcement value) of the pair of alternatives when the within pair differences 
are controlled is given in Table 2, The decision times are all in the pre- 
dicted direction. It takes less time to choose between two weak positive 
reinforcement acts than between two weak negative ones, and it takes less 


ti P í 
ime to choose between two weak negative reinforcement acts than between 
Differences in decision time for each of the three 


.01 level of confidence. 


comparisons of the grou 
tions as to whether it makes a differ- 


listically or symbolically and whether 


two more negative ones. 
& э e 
omparisons are significant at the 


TABLE 2 
COMPARISON OF THE Two 


Decision ‘Time кок “REAL” CHOICES BETWEEN LIQUIDS: 
Two STRONG 


Weak Positives, TWO WEAK NEGATIVES, AND 
NEGATIVE CHOICES (IN SECONDS) 

M SD SEm 

l. Pineapple Juice—Tomato Juice 1.88 .55 .09 

Flat Pepsi-Cola—Flat Root Beer 2.64 32 14 

3.86 1.37 .24 


Уіпеваг Solution—Quinine Solution 
Goering 1and2 P «0l 
omparing 1 and 3. Р < -01 
omparing 2 and 3. Р < -0! 


decision time to accepta- 


when within pair differences are controlled 
n times are all in the predicted direction and 
The results are similar to those 


For the hypothetical choices, the relationship of 


bility of the pair of alternatives 
is presented in Table 3. Decisio 
significant at the .01 level of confidence. 
obtained with the real choices. 
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It was hypothesized that the greater the differences in reinforcement value 
between two alternative reinforcement acts the shorter the decision time. The 
difference between any one liquid of a pair and a liquid of an adjacent patr 
was given a step value of one. The difference between liquids in the extreme 
pairs was given a step value of two. When the liquids are within the same 
pair the step value is zero. The means in Table 4 were derived by averaging 
all possible comparisons for a given step value. 


TABLE 3 : ` 
Decision TIME For “HYPOTHETICAL” CHOICES BETWEEN Liquips (IN SECONDS): 
COMPARISON or THE Two WEAK Positives, Two WEAK NEGATIVES, 
AND Two NEGATIVE CHOICES 


M SD | SEm 
l. Pinapple Juice—Tomato Juice 1.75 45 m 
2. Flat Pepsi-Cola—Flat Root Beer 2.35 .58 a7 
3. Vinegar Solution—Quinine Solution 3.09 97 i 


Comparing 1 and 2. P. 
Comparing 1 and 3. P< .01 
Comparing 2 and 3. Р x. 


For the real situation, it can be seen in "Table 4 that as the step value in- 
creases the decision time decreases; that is, an inverse relationship exists be- 
tween them. In the hypothetical situation, differences between one and two- 
step, and between zero and two-step values are statistically significant. Al- 
though the zero-one step value difference is not significant, it is in the pre- 
dicted direction. 


TABLE 4 : VALUE 
SIGNIFICANCE OF DIFFERENCES BETWEEN Cnuorces MEASURED IN STEP VALUE 


(IN SEcoNDs) 


N = 33 
M SD КАШ а 
Real Situation 
0. Zero step value 2.79 83 59 
1. One step value 1.85 13 05 
2. Two-step value 1.50 12 07 
Comparing 0 to 1. РС o 
Comparing 0 to 2. P « .01 
Comparing 1 to 2, Р < .01 
Hypothetical Situation 
0. Zero step value 2.39 56 40 
1. One step value 1.82 0 04 
2. Twoe-step value 1.47 .09 .05 


Comparing 0 to 1. P < .20 
Comparing 0 to 2. P < .01 
Comparing 1 to 2. Р < 41 
0. Liquids in same category. 3 possible combinations 


1. Liquids in adjacent categories. 8 possible combinations 
2. Liquids in extreme categories. 4 possible combinations 


——— — 
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ed that it takes less time to decide be- 
ntinuum than between 
ame continuum. Deci- 
between the value 


Aoi, ше appears warrante¢ 
iva Wide reinforcements at opposite ends of a со 
làn die — which are close together on. the s 

e varies inversely with the degree of discrepancy 


of two reinforcements. 

; Data in Table 5 indicate the relationship which exists between decision 
time and strength of a reinforcement when choices are presented hypotheti- 
“% and realistically. When choices between two negatives are compared 


TABLE 5 | 
Comparison оғ Decision Tmes IN REAL AND HYPOTHETICAL SITUATIONS (IN SECONDS) 
m Real Hypothetical 
qi M M 
Quinine—Vinegar —- 3.09 P < .05 
Inine—Vinegar 3.86 3.09 MEIT 
1.73 р 2 .20 


F 
lat Pepsi-Cola—Flat Root Beer 


omato Juice—Pineapple Juice 1.88 


Р mak: ives are compared 05 > Р < .10. 
f < .05 and when the two weak negatives : atta uisa 
Tt s k positives are not statistically signifi- 

he differences between the tw? wea and verbal behaviors 
Cant. There were no differences between concrete 1 k Ae E 
When the reinforcement acts could be characterized as wea positive, but 
there appear to be differences between concrete and verbal behaviors when 
Choices had ative value. The negative real reinforcement appears more 
punishi 7 is a same negative reinforcement act presented symbolically. 

shing than the s j 


p. Discussion 
i indicate that decision time might profitably be used 
hese results tend t? vum Statistically significant differences were 
to measure reinforcement й the weak positives in the hypothetical and 
obtained in all tests Fs . With the weak positives the decision time 
real situations wee a than for the real situation. That is to say, 
вз hing reinforcement act than the 


for the hypothetical wi was a more punis 
itive wae * s . . М : 
the real weak posit! ids This finding raises an interesting question. Were 
actually less positive than the hypothetical 


hypothetical weak Ро : choices 
the real weak positiv ^ ed that the juices which the subject drank were 
dus E shou e Perhaps when these juices are warm they do not taste 
. With the real weak positive choices we 
henomenon taking place. When the $ is told that 


at room temperatur they are cool 
as pleasant 45 {- owing 
ollo Du - 
could have Ше n some juices he has an expectancy and a minimal goal? as 
he is going f° ^ i 
at point on a continuum where the occurren 
ce of the act 
(едш. bue me next step down on the continuum 
E: crease. he. . Reinforcement acts at the level of the 
will аесге г 
minima goal : 


434 JOURNAL OF PSYCHOLOGY 


to how these juices should be; i.e., juice should be cold. In the real situation 
the $ drinking the juice probably finds it below his minimal goal, while the 
$ in the hypothetical situation does not experience this phenomenon. Thus, 
in the real positive situation, the Ss may have been receiving negative теше 
forcement acts which were more punishing than the hypothetical situations, 
consequently giving rise to longer decision times. In the hypothetical ud 
tion the Ss were not receiving the negative reinforcement acts. It might be 
conjectured that in this experiment the real choice was more punishing than 
the hypothetical for the weak positives. 

Decision making has many implications for the clinical psychologist. One 
of the salient characteristics of maladjusted individuals is their rather marked 
inability to decide when faced with alternative behaviors as goals. A pos 
sible study which could be carried out might compare decision behaviors 
sampling various life situations before and after psychological therapy tO 
determine to what extent the patient has “improved.” 


E. SUMMARY 


This experiment was formulated within Rotter’s social learning theory 
and the concept of reinforcement value was investigated. One group of ss 
Was asked to state verbal choices as to which one of a pair of liquids they 
would select if they had to drink one; another group of Ss was asked to state 
choices and then consume the liquid chosen. The time required to make the 
choice was obtained for the real and hypothétical groups. (a) Analysis of 
the data indicated that decision time varied inversely with the degree of dis- 
crepancy between the reinforcement values of the two acts. (2) Where pairs 
of negative reinforcement values of approximately equal strength are com- 
Pared, decision time varies directly with the strength of the reinforcements. 
(c) Decision time for verbal preferences in this experiment appeared to be 
determined by the same principles as for choices between real objects. (4) 
There was a trend toward significance between verbal and actual choices 
Which was consistent with the predictions made regarding their relative rein- 
forcement values. 
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SUBLIMINAL РЕКСЕРТІОМ AND SUBCEPTION* 


Department of Psychology, The Catholic University of America 


ЈоѕЕРН Н. Voor! 


A. INTRODUCTION AND STATEMENT OF PROBLEM 


1. Introduction 


Rece ; i 
Recently there has been a great interest among psychologists in the effect 


of s imina фа ; : ] к 
ubliminal visual stimuli on conscious behavior. Though this area was 


investi j i 
: vestigated much earlier by a few psychologists (1, 23, 33), the current 
vav i i 

ave of interest was aroused by the experimental work on “perceptual de- 


пе” F à е 
nse.” For an excellent summary of this work, the interested reader is re- 


ferred to an article by Erikson (6). 
The concept of perceptual defense, as 
McGinnies (30), and others (8, 27, 28), raises the thorny proble 
à person can defend himself against something that he doesn't see. Bruner 
and Postman (4) proposed two theoretical explanations of this phenomenon. 
The first explanation postulated a hierarchy of perceptual processes with 


ridical in nature, while others were largely affective responses. 
“other systematic reaction tendencies 


arious forms of avoidance re- 
pes of per- 


proposed by Postman, Bruner, and 
m of how 


some being ve 
In addition to the veridical response, 
may be largely affective in nature and lead to v: 
' (4, p. 26). This view gives us two rather distinct ty| 


"sponses' 
ive perception. 


ception—veridical perception and affect 


In accord with this theoretical position, Lazarus and McCleary (17, 18) 


sought to discover whether such discrimination without veridical awareness 
was possible. To overcome some of the criticism of McGinnies’ experiment 
(22), they presented 10 nonsense syllables, instead of meaningful words, to 
Five of these syllables were conditioned to produce a GSR. 

achistoscopically, they found that the 
r GSR's to the shock syllables 
even though the subject could 
1 these results as evidence 
nation is made 


their subjects. 
When these syllables were presented t 
subjects responded with significantly greate 
than to the neutral, ie. non-shock, syllables, 
not identify the syllable shown. They interpretec se resu 
of “subception”’—“a process by which some kind of discrimi 
ial Office on ished immediately 
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Sici A n (18). 
scious discrimination 
s - ke a correct conscious Sitch: OE 
subject is unable to ma à дна орнот 
n "à hut this sort of affective and autonomic Nu beca 
sola : i i s sufficiently distinc i 
imi ras sufhcientls ed 
i ate between stimuli was s f gum Pipe 
cube gegen nt the new term. This study, subsequently Е peli 
tion to warra oe ane 
(2L 3 the theory of two relatively independer pim pond 
(21, 31), supports 7 ffective response to stimuli th: 
i 5 is an a 5 
tion. It suggests that there 
pendent of the veridical response. 


" ‚ Bruner and 

The second explanation of perceptual cian gia aci, ја а ai 

Postman also postulated а hierarchy of е ет йй, Such 

I ME Input «pt e ida that there are bias 

i yw since it has been s А le SET. 

Re о iE S neci ee outline to a clear pua eid recog- 

| "In short, rather than thinking in sep baie poete 

nition threshold, it is closer to the facts to posit hens СОЛДАН of 

each requiring a different quantity, and, perhaps, a o According 16 в 
stimulation before a response is tripped off" (4, p. 27). 


idical 
" ess, the ver 
point of view there is only one type of perceptual process, 

Process, 


" у ork 
Р xperimental w 
This theoretical Position seems to be supported id m (12). ‘These 
of Bricker and Chapanis (3), Murdock (26), е McCleary experiment 
authors maintain that the results of the Lazarus and ? 


8 m the 
А ation received fro 
can be adequately explained in terms of the information 
stimulus without Postulating 


tion without awareness, 

have demonstrated that e 
sponse, he does obt 
They discovered th 
missed syllable sign 
the syllables was si 
gest that the subce 
nition of the shoc 


ic discrimina- 
a subception process of pcne 
In two separate experiments (3, 2 ng verbal re- 
ven when the subject gives the E is stimulus. 
ain information from the presentation «a identify the 
at the subject could, by additional M comptes of 
ificantly better than chance. Since vita ry, they sug- 
milar to that used by Lazarus and McClea seal recog- 
Ption effect can be explained in terms of this енна dis- 
k syllable, and not in terms of any special aet is that the 
anism. They feel that the most that can be sai than. othe 

More sensitive indicator of this partial recognition tha 

methods (11), 


А xpressly 
Though Bricker and Chapanis, Murdock, and Howes did not e 


an, 
A . : nd Рива 
relate their findings to the theoretical formulations of Bruner a ж oniy the 
their work appears to be based on the assumption that there Their data 
Veridical type of Perception with its various stages of clarity. 


5 
i ar a 
: A ne, insof: 

ce that the Perceptual process is a unitary one, 
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id have shown that the subject received *weridical information" from the 
и m EN и a ime an incorrect verbal response. On the basis of 
nh a a, the authors maintain that the “subception” of Lazarus and 

e eary is merely one stage of the ordinary veridical perception. 

it the present time, therefore, both theoretical positions have some ex- 
perimental support. The study of Lazarus and McCleary, however, au 
not include any measure of the information obtained Seca the yü 
ble presentation beyond the rightness or wrongness of the subject’s first 
response. It left unanswered the theoretical question whether the affective 
n the basis of the veridical information obtained 
3 d, the studies by Bricker and Chapanis 
and Murdock demonstrate conclusively that information is obtained from 
lables. They fail, however, to substantiate their 
' since they had no measure of the conditioned GSR. 


discrimination was made 0 
from the stimuli. On the other han 


incorrectly identified sy 
case against “‘subception,’ 
2. The Problem 
is, therefore, to investigate the relationship be- 
tween the veridic: n obtained from the stimuli and the GSR dis- 
crimination of the syllables. It attempts to answer the question: “Is the sub- 
ception effect dependent on the veridical information obtained from the 
stimulus?” To throw some light on this question, the subception effect was 


studied at three subliminal levels of illumination. Thus it was possible to 
investigate the extent of the subception effect, and to determine whether the 
subception effect occurs even though the subject obtains no information, as 
indicated by the fact that he cannot identify the syllables above chance ex- 
pectancy, from the presentation of the syllables. For this investigation the 
subception effect is defined in terms of finding significantly greater GSRs 
to the shock syllables than to the neutral syllables when the syllables are 
incorrectly identified. The term "aubception" is used to indicate Lazarus 
and McCleary's interpretation of this effect as autonomic discrimination with- 


Out awareness. 


The problem of this study 
al informatio 


3. Hypotheses 

esearch in this area by Bricker, Chapanis, 
tested: (а) The subception effect would 
illumination—those below the visual 
above chance expectancy. 
hen the verbal recognition 
ie, when no partial 


On the basis of the previous T 
and Murdock, two hypotheses were 
be obtained at the higher levels of 
threshold. but allowing recognition significantly 
(b) The subception effect would not be found w. 
of the syllables was not significantly above chance, 


veridical information was obtained from the stimulus. 
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B. THe EXPERIMENTAL PROCEDURE 


É sti i were pre- 

To investigate the extent of the subception effect, sspe aen vec 
sented at three subliminal levels of illumination. pe : dade 
so that the highest illumination gave about 50 per a cnin onl ance 
recognition of the stimuli, while the lowest Шина B > ein dan dice 
accuracy. A separate analysis of the subception effect М 7 j Ew wil 
these three levels of illumination to determine the limits o 
phenomenon. | . caution. of this 

The broader theoretical question concerning the ire quete 
phenomenon was investigated by the use of two ister Nr The 
formation. One measure was objective; the other estin the subject, 
objective measure was the per cent correct responses mac й йз pur m 
while the subjective measure was the subject's degree of con ien (33). 
sponse. Both of these measures were used in a study by V " -—— be- 
The use of these measures made it possible to investigate the re ati icis d 
tween the subception effect and the amount of veridical information 

1. The Subjects —" 

For this study 16 subjects were used. They were pos pier 
graduate male Students who volunteered their services. "e | dut Бі 
ment involved a perceptual task, a check was made to ascertain th: 


isi i > ; jas Yes individually. 
vision was Approximately normal. Each subject was tested 


2. Experimental Design 


3 lla- 
The design of the experiment required the presentation of PE pd 
bles on а beaded screen seven feet from the subject. The = strip 
flashed on the screen one at a time by means of an automatic fi we 4 
Projector to which a tachistoscopic shutter was attached. ‘The size ier 
image on the Screen was 2" by 12". The eight stimulus syllables bel 
HAZOX, ZEHAM, WEDYZ, WOZUM, MUWYD, MOYAW, шү. м The 
These syllables were put on film strip in order to assure equal clarity. 6 
film strip Contained 56 syllables, The order of the syllables was P one 
except for the modification that each syllable appeared seven times. 7 : к 
film strip was used over and over, but the subject was not aware 0 


Я tions 
because of the number of syllables on the strip and the frequent interrup 
in the Presentation of the syllables. 


А illumination 
of exposure was constant for all subjects, but the illu 
was varied according to the perceptu 


tec ‘The 
al performance of each subject. 
illumination at which the sy 


d by 
‘lable was presented was controlle 


JOSEPH H. VOOR 441 


the E by i i 
zon eaten oe N ate mum with the projector 
wp s eden Е any given time was defined in terms of 
th tting on t e variable resistor. Three different settings were used 
The highest illumination setting was such that the subject was able to id 
tify about 50 per cent of the presentations; the middle setting allowed та 
tween 25 per cent and 33 per cent correct choices; and the lowest d 
gave approximately chance accuracy. Once these settings were еї 
fot a subject, they remained fairly constant during the rest of the experiment. 
Simultaneously with the presentation of the syllables, the GSR of the 


subject was recorded by means of a Lafayette Polygraph. Dry stainless steel 
electrodes 114^ square were attached to the palmar and dorsal surfaces of 
the S's left hand. Before applying the electrode on the back of the hand, a 
small amount of electrode jelly was rubbed into the surface (2). The GSR 
was read as the maximum deflection of the pen which occurred within five 
seconds after the presentation of the syllable. The original measures in milli- 
meters were converted to the log conductance, since this seems to be the pre- 
ferred measure of changes in the GSR (9, 16) when further statistical 
analysis is required. 

The testing was carried out in 
not soundproof, but most of the incidental noise of the eq 
by the constant noise of the motor used to drive the timing mechanism for 
the presentation of the stimuli. ‘The presence of the noise did not appear to 
affect the subject’s response. Though the subject could hear the equipment, 


he was not able to see it. 


a semi-darkened room. The room was 
uipment was masked 


3. Testing Routine 
d. The subject was instructed 
flashed on the screen. To aid him in this task 


different arrangement of the eight non- 
er he saw à flash of light 


a. Preliminary perio that he was to iden- 
tify the syllables that would be 


each with a 
r told that whenev! 


' from his list of sy. 
resentations. 


he was given six cards, 


sense syllables. He was furthe 
on the screen, he was to *guess' Tables, but he was not 


to use the same card for two successive P "This was introduced 
К us 3 P 
as a precaution against the subject ‘guessing’ according to particular pat- 


terns of syllables. If he was fairly certain that he had seen the syllable, he 


was to name the syllable and а xL Hp m do > 
was to guess а syllable and add that this was à ee g e 
saw no letters and had to make a he was to pick out the rst 


«qn s 
syllable that seemed likely and зау the number “3 after it, He was беа 
given 56 presentations, each syllable seven times, to determine the illumina- 


«2? to indicate 


blind guess, 
e number 
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this experiment the difference between the 47/7, (mean wrong GSR to neu- 
tral syllables) and the MIF, (mean wrong GSR to the shock syllables) 
categories is the subception effect. | 
The data are treated separately for each of the three levels of illumina- 
tion. For convenience, the high level of illumination, allowing about 50 
per cent correct identification of the stimuli, will be referred to as the HI S 
(high variac setting) ; the medium level, giving between 25 per cent and 
33 per cent recognition, will be referred to as the MFS (medium variac 
setting); and the low illumination level, allowing recognition just above 
chance expectancy, will be designated as the LYS (low variac setting). 


2. Results 


Log conductance was used as the measure of change in the GSR. Table 
1 gives the means and standard deviations of the GSR’s for each of the 16 
subjects, when they were able to identify the stimulus syllable. Turning 
our attention to the HVS column, it is noted that 10 of the subjects show 
significant discrimination between the shock and neutral syllables. Of the 
remaining six subjects, Subject 10 shows significant discrimination at the 
MVS, but the other five manifest no significant difference in their GSRs 
to the shock and non-shock syllables. In all cases, however, the GSR was 
Greater to the shock syllables than to the neutral syllables. 

Table 1 also indicates a trend from greater discrimination at the HYS 
to less discrimination at the LVS. Of the 10 subjects who had significant 
differentiation at the HVS, only three maintained that degree of discrimina- 
tion at the MYS. At the LYS only one subject could discriminate signifi- 
cantly between the shock and neutral syllables on the basis of his GSR. The 


same trend is noted in the mean GSRs of the total group given at the 
bottom of Table 1. 


The relationshi 


to P between this trend and the subject’s degree of confidence 
in his verbal res 


ponse is shown in Table 2. This table shows that at the 


THE Deor TABLE 2 
ЕЕ OF CONFIDENCE oF SUBJECTS IN THEIR Correct VERBAL RESPONSES AT 
"THREE ILLUMINATION LEVELS 


Per cent Per cent Per cent 
of certain doubtful guess 
: s 
__ THloninadon cue reponses "my 
[e 43% 42% 15% 
LVS 18% 4426 Ea 
14% 31% 55% 
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e correct responses were made with a 
m 


HTS quite a high percentage of th 
great degree of confidence: 43 per cent “1” responses and 42 per cent 
responses. At the MIS the percentage of “1” responses drops sharply, 
*3" responses increases. This indicates that, even 
e the correct response, he is subjectively quite 
he LIS the “3” responses predominate, thus 


while the percentage of 
though the subject does mak 
uncertain about it. Finally at t 
pointing out an even greater lack of confidence. 

Table 3 gives the means and standard deviations of the GSRs for each of 
the 16 subjects when they were unable to identify the syllable presented— 
the MIF, and MIs categories. In only four cases do the differences reach 
Originally the plan was to investigate the subception 


statistical significance. 
ds, but in view of the data, this was 


effect on the basis of the individual recor 
not feasible. 
Corresponding to this 1 
the ДЇ categories the subj 
At the HPS about 35 per cent were 


LVS about 95 per cent were “3” responses. r 
jects showed any significant discrimination, 10 should be noted that in the 


great majority of the cases, the GSR is greater to the shock syllables, even 
though these syllables were not correctly identified. This difference is evi- 
dent at all three levels of illumination, but less so at the МГ and LVS, as 


is seen from the group means in Table 3. 
In view of this difference between the GSRs to the shock and the neutral 


syllables, a further test was made using the combined data of all 16 subjects. 
Е J/, and the MIP, scores of each subject, as recorded in 
п“ 


For this test the 4/7 А : 
"Table 3 were used as the measure of GSR for that в E pns 
: , s ib -c rence between the АЛ” n an 

16 pairs of scores. The significanc® : the “т” test for cor- 


the Ms based on these 16 scores, Was 


related means. ; 
16 subjects for 


f the : 
Ke one 1. Ап inspection of the JII columns of this figure 
rip jn is prese 


hi i ff sels of illumina- 
indi n effect nt at all three levels 0 ina 
mium fer ipis he MW һ and MIF, columns are statisti- 
tion. These et 


tically significant e HVS gives a «(n of 4.12, which is 
ically significant. 


i 14 degrees of free 
significant at ea k EST the 
“of the means at the jo се, | 
bility (“2 of 3.67); and t the LPS yields a 


i аз lev 
which is significant at the -05 { 
it cae be note ain that there is а grad 


LVS. There was, 
discrimination from 


cant discrimination a 


ack of GSR discrimination, it was found that for 


ects made predominantly “2” and “3” responses. 
“1” and “2” responses, while at the 


Even though few of the sub- 


the MW categories is represented 


ween t 


. The difference at th 


the .002 level for dom; the difference 


101 level of proba- 
«p of 2.28, 


ual weakening of the GSR 
however, signifi- 
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oF MW, MWs М MWs MW, MWe 
N (271) (253) (416) (a42) (274) (529) 

HVS MVS LVS 
FIGURE 2 


SuBJECTS (BASED ON ToraL NUMBER OF RESPONSES) TO INCORRECTLY 


Mean GSR oF 16 ў 1 
3LES—M IV, AND MW ,—^T THREE ILLUMINATION LEVELS 


IDENTIFIED SYLLAB 
z 3. Response Frequency 

ggested by Murdock (26) that the subception effect 

may be due in part to à preference of the subjects for neutral syllables, the 

response frequency of neutral and shock syllables in this experiment was 

The data for all the subjects are given in Table 4. From this 


Since it has been su 


checked. 


TABLE 4 
RESPONSE FREQUENCY OF NEUTRAL AND SHOCK SYLLABLES WHEN THE RESPONSE Is 
INCORRECT 
HVS Mrs LYS 
i s Per cent Per cent Per cent 
, M WN 75 wy Ws WN ws 
sy 
53 47 55 45 52 48 
Neutral (2 = 198, p < 05) (2 = 4.10, p < 01) 
" 57 43 69 31 65 35 
Shade (2 = 445, p < 001) (z = 15.9, p < 001) (z = 10.9, p < .001) 
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table it is apparent that the subjects in this experiment had a оя 
using the neutral syllables when in doubt. Only in the case of me ipee 
syllables being presented at the LI’S does this preference fail to reach statis 
а се. | 
gc os - such a decided preference toward a neutral = н 
sponse, this may influence the accuracy of recognition of the neutral eei 
syllables. It was pointed out that the subjects in the Lazarus and ? à on 
study were more accurate in their identification of the shock syllables (2 ui 
though the authors indicated that this was not true when a — ler 
made for the response preference of the subjects (18). The data in Table 


TABLE 5 , 
ACCURACY IN RECOGNITION OF NEUTRAL AND SHOCK SYLLABLES 
rs LVS 

HVS Ars А Shock 
Responses Neutral Shock Neutral Shock Neutral Shoc 
= 302 
Total number 588 489 774 502 428 js 

Per cent correct 51 52 31 36 17 


give only slight evide 


nce of a greater perceptual accuracy for the shock 
syllables in this study. 


4. Discussion of. Results 

The data of this experiment str 
gation. The first of these hypot 
fined by Lazarus and Mc 
levels. This was verified 


ongly support the hypotheses under investi- 
heses was that the subception effect, as on 
Cleary, would occur at the higher illumination 
by the fact that significantly greater GSRs were 
obtained for the shock syllables than for the neutral syllables, even though 
the syllables were not identified by the Correct verbal response. This sub- 
ception effect, or autonomic discrimination, occurred not only at the HVS 
and MVS, but also at the LVS as is shown by Figure 1. " 
The second and Principal hypothesis of this study was that the subception 
effect would not be found when the verbal responses of the subject did nor 
give accuracy above chance, In order to test the extent of the subception 
effect, three levels of illumination were used with the highest level allowing 
about 50 per cent accuracy in verbal response. The lowest level (LVS ) 
was designed to give only chance recognition, but due to the fluctuating limen 
of the subjects during the testing period (33) and some errors on the part 
of the experimenter, it was found that this LYS allowed greater than chance 
accuracy. The use of the three levels of illumination, however, and the 


recording of the degree of confidence of the subjects in their verbal responses 
ave sufficient data to test this hypothesis. 


correctly id 
E 
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inal interpretation of the subception effect as autonomic discrim- 
(18) has been criticized on the basis that the sub- 
able 

the incorrect verbal response (3, 12, 26). we net cn bid 
information from these presentations was demonstrated by Bricker and Cha- 
panis (3). Thus a measure of the information obtained from the syllable 
evel was required in this study. 

he technique of Bricker and Chapanis in 
dure of the original experiment, a 


The orig 
ination without awareness 
ject had a partial awareness of the syll 


presentations at each illumination 1 

Since it was impractical to use th 
éonjunction with the conditioning proce 
different measure of information was needed. The measure chosen was that 
used in some early studies of subliminal perception by Williams (33) and 
Miller (23). They discovered that if a stimulus was presented at subliminal 
entified significantly above chance, though there 
From this it was concluded that if the 
the presentation of a syllable at a 


intensities, it would be id 
would also be many wrong responses. 
subject was getting any information from 
given level of illumination, this should become evident by a better than chance 
recognition over а great number of exposures. For this experiment, there- 
fore, the information threshold was defined as that level of illumination at 
which the subject can identify the syllables just above chance expectancy. 
If the subject cannot identify the syllables above chance accuracy this indi- 
cated that he received no veridical information from the presentations. As 
an additional index of the information obtained, the subject's degree of con- 
fidence in his responses was also recorded. This subjective measure of in- 
formation was also based on the study by Williams (33). 

Interpreting the data of this experiment on the basis of these two measures 
of information, it is noted that GSR discrimination was most significant 
the most information was obtained from the presentation of the syl- 
HVS. At this illumination level the subject was able to 

f confidence 


t of the syllables, and showed a great degree 0 
? responses (Table 2). As the illumination 


in his responses: 43 per cent “| забот 
level was lowered, the subject manifested progressively less confidence in his 
response, even though it was correct. This lack of confidence 1s reflected in 
the GSR discrimination as well, as can be seen 1n Table 1. Thus it appears 
that there is а rather close relationship between the GSR discrimination of 
entified syllables and the subject's confidence in his response. 

hen the syllables are 


basis of the great confidence and accuracy W! 
at the H V8, it is justifiable to assume that the subject 


n at this illumination when he chooses a wrong response. 
ated by Bricker and Chapanis (3) and 


when 
lables, i.e., at the 
identify 50 per cen 


On the 
y identified 
tio 
has been demonstr: 


correct 
also gets informa 


This assumption 
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Зе -- ion offered 

Several recent studies (3, 12, 26) have criticized inis ek ae that 
by Lazarus and McCleary. These studies have all panta = ber a das 
the results explained by subception could be иерге S a wrong verbal 
information that the subject received even Wien ha gave c di imination 
in = There 35 иа weed to postdate special autonomic е ке 
nece c In terms of the nature of the perceptual E "rw айий 
poem to take the position that there is iu bt € study was 
however, that this process involves елеш Por se ia did some light 
designed to test the validity of this criticism, and there by | €— 
on the theoretical problem of the nature of the edm ны of Lazarus 

The experiment was Patterned after the original — eua 
and McCleary. A larger number of presentations п gis маб for the 
subjects, 16, were used, so the data could be analy ia Pinche obtained 
three illumination levels. Also two measures of the informs ко А 
from the stimulus presentations were introduced. ие ans 2 while the 
subjective report of the subject’s confidence in his verba е sed responses 
other was an Objective measure based on the percentage OF eon пре Were 
made at a given illumination setting. The three illumination ile i. ne 
such that the high setting gave 50 per cent correct responses v 
setting allowed only 17 per cent recognition. ig the йрй 

It was hypothesized that if the subception effect was due to Au, Poul 
tion obtained from the stimulus Presentations, this effect should no ы ан 
When the subject could not identify the syllable above chance exp 


S А A : j und to give 
by his verbal Teport. Though the low illumination setting was fo 
significantly greater 


E cM : : : ionship was evi- 
ception effect was Significant at this Setting, a definite relationship 


dent between the amount of information the subject received from m 
and his ability to discriminate On the basis of the conditioned P dte 
n was highly Significant, p = .002, at the high 1 eed 
Y significant, $ = .05, at the low setting, this wae tor 
the hypothesis of this study. Additional pce ed 
found in the fact that the subjects had a is of dis 
Шута] responses when in doubt. The. results d Cha- 
corroborated the criticism made by Bricker an 

Panis (3), Murdock (26), and Howes (12). ions may 
data of this experiment the following conclusion 
ustification, Р H 
definite relationship between the information new 
ntation and the ability to discriminate on the basis 


be drawn With some j 
l. 'There exists a 
from a Stimulus prese 


the GSR, 
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2. When no information is gotten from the presentation, indicated by 


verbal recognition below chance expectancy, the subception effect also fails 
to reach statistical significance. 

3. There is no evidence of autonomic discrimination without awareness. 
Rather the GSR seems to be mediated by the partial recognition that the 
subject gets from the presentation. 

4. In regard to the theoretical problem of the nature of the perceptual 
process, the data of this experiment supports the position that there is only 
veridical perception which involves various stages of clarity. 
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EFFECTS OF ESTHETIC SURROUNDINGS: 11. PROLONGED 
AND REPEATED EXPERIENCE IN A “BEAUTIFUL” 
AND AN "UGLY" ROOM* 


Department of Psychology, Brandeis University 


NonaETT L. MiNTZ! 


A. THE PROBLEM 


A previous paper by Maslow and Mintz (1) reported that when Ss spent 
10-15 minutes rating a series of face-photographs, Ss tested in a “beautiful” 
room rated the faces as having significantly more "energy" and "well-being" 
than Ss tested in either an "average" or an "ugly" room. In discussing these 
results, one of their questions was: "Were these merely short-term effects; 
would the Ss adapt to the rooms with time and negate the initial differences 
obtained?” (1, p. 252). The differences might simply reflect either activity 
appropriate to a “laboratory” situation, or initial adjustments to the room 
conditions. If this were so, then Ss having prolonged or repeated experi- 
ence in less “experimental” circumstances either would show no effects at 
all, or effects that would rapidly diminish with time. This report utilizes 
material, obtained from the.examiners of the previous report, that pertains 
to this problem. 

B. METHOD 

The “beautiful” (“В”) room and the “ugly” (“U”) room referred to in 
this report were the ones fully described previously (1, p. 247). The “В 
room was pleasantly decorated and furnished to give the appearance of an 
attractive, comfortable study ; the “U” room was arranged to appear as an 


unsightly storeroom in a disheveled, unkept state. Controls for odor, noise, 


light, time of day, etc., helped restrict differences to visual-esthetic qualities. 
| | n 
The Brandeis undergraduates who were the male and the female examiners 


referred to in the previous report were also the "subjects" of this study. 

They were told that they were to be examiners in an experiment "on facial 

госу? (1, p. 249). The examiners thus did not know that they were 
yp! ‚Р. 

orial Office оп February 7, 1956, and published immediately 
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уйк ey were 

testing the effects of esthetic surroundings, and were —€— dem чей 
to be "subjects" themselves. Therefore, the anaes — 
what happens when people are not acting as Ss in an dd t esting a total of 

The examiners each spent six sessions (two per urs x d someone in 
32 Ge. They tested Ss concurrently; while one ха T ee. 
the “B” room, the other examiner was testing another ш найы чы 
The first week had two sessions, on successive days, um ie ай, each was 
long; the second week had two sessions, separated by one тоз days, ard 
two hours long; the third week had two sessions, on ү pes session in 
each was an hour long. The examiners spent the inita Each pis 
the same room; they would switch rooms on alternate re ei m the “U” 
iner thus spent three sessions in the “B” room and three sessions 
Toom. е T The 

Two measures plus observational notes form the basis of ES pay sii 
first measure was the same six-point, two-dimension rating 2 aor rated 
the effects of conditions upon Ss of the first ns The dimer + 10 nega- 
were "energy/fatigue" and "displeasure/well-being" for a oman inc. 
tive print face-photographs. Each face was йе. as Баш ыр for 
or slightly "fatigued," or slightly, rather, or very ie паь of 
the dimension “displeasure/well-being.” Each judgment ha 22 cusiphs 
from 1-6; a total Score was computed by summing the m тач е which 
for each dimension and averaging the two sums. This T in 
Could range from 10-60, then represented a score of energy al ий 
being"? Before the formal part of the experiment began, the wri bem 
each examiner (as if they were Ss) for 15 minutes in one of the е prs 
followed by a 15-minute retest with duplicate Photographs in the othe ih 
This “practice” Period served both to show the examiners the dn ud. 
and to obtain data from these examiners that would be comparab ie istered 
Obtained from the 32 Ss they would test. The examiners also pae ie 
the rating scale to themselves at the end of each session. Pach exa nae 
thus had three self-tests in the “B” room and three in the “U p for 
Procedure enabled weekly checks on any effects. "The purpose given 
these retests was “to establish the reliability of the tests.” — te 

The effects of Conditions upon the examiners’ general interest in an e 
Joyment of the testing situation might be inferred from a rompers ad 
testing-times for the 32 pairs of test situations. Since the ехапипегь Бү Ss 
Ss concurrently and since the test procedure and the time each pair os 3 
entered the rooms was identical for both examiners, the number of tim 


*See (1) for more complete details and samples of the negative prints. 
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an examiner in the “U” room finished before an examiner in the “В” room 
can provide a second measure of the effects. Besides recording testing-times, 
the writer took observational notes whenever possible. 

The data will be examined as follows: In these more natural circumstances, 
will any effects be found? Will any effects that are found rapidly decrease 
after initial adjustments (i.e., after the first week) ? 


C. Resurts or RATING SCALE 


*'Table 1 shows that there were differences between scores for both the 
15-minute "practice" periods and the prolonged sessions. The two examiners 
had higher scores (more "energy" and "swell-being") in the “В” room. 
An analysis of variance for two subjects with repeated measures was com- 
puted to test these differences between prolonged sessions. The results are 
presented in Table 2. The over-all F test for the difference between sessions 


TABLE 1 


RATING SCALE TOTAL SCORES FOR THE “B” Коом AND THE “U” Коом 


Examiners as Ss Prolonged sessions, Examiners testing Ss 


“Practice” periods First week Second week Third week 
Rooms* “В” “р” “в” “р” “p” uy” ap" «p» 
“Sheila” 39.0 36.5 35.0 33.5 37.0 33.0 36.0 33.5 
"Sid" 38.5 35.0 360 340 38.0 32.0 360 32.5 
Means 38.75 35.75 35.50 33.75 37.50 32.50 36.00 33.00 
Difference 3.00 1.75 5.00 3.00 


*“Sheila” was in the “В” room for the first "practice" period and the “U” room 
for the second; "Sid" was in the “U” room for the first “practice” period and the 
"B" room for the second. “Sheila” was in the AU room for the first session of 
each week and the “В” room for the second; "Sid" was in the “В” room for the 


first session and the “U” room for the second. 


TABLE 2 
ANALYSIS OF VARIANCE FOR SCORES IN ProLoncep “В” AND “U” Коом SESSIONS 
Source df Mean Square F ? 
Sessions 5 7.5 18.75 <.01 
Examiners 1 E — 
EXS 5 4 
Total 11 


t well beyond the .01 level of confidence. The difference be- 
tween examiners was negligible. "Table 3 presents the analysis of the mean 
difference in scores obtained between a “B” room and “U” room session 
of the same week. Scores were significantly higher in the "B" room for each 
of the three weeks of prolonged sessions. Table 3 also shows that the mean 
difference in scores for the first week was the smallest obtained during the 


was significan 
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TABLE 3 
MEAN DIFFERENCE BETWEEN “B” AND “U” SESSIONS OF THE SAME Weer = 
First week _ Second week _ Third week 
XA 1* P XA 1* P XA * EN. 
1.75 2.74 <.05 5.00 7.81 <.001 3.00 +76 <.01 


*Based upon ће E X $ mean square, with 5 4f, of Table 2. 
three weeks, while that for the second week was the largest. Thus, the 
effects did not decrease after the first week. ~ 


D. Resutrs or Testinc-Time Comparisons 

Table 4 tabulates which examiner finished testing first for each of the 32 
Pairs of test situations. When "Sheila" was in the “U” room and “Sid” 
was in the “B” room, “Sheila” finished before "Sid" a total of 13 times, 
Compared with twice when she was in the “В” room and "Sid" was in the 
"U" room. When "Sid" was in the “U” room and “Sheila” was in the “B” 
room, "Sid" finished before "Sheila" a total of 14 times, compared with 
three times when he was in the “B” room and "Sheila" was in the “U” 


TABLE 4 
«pm 
NUMBER or TIMES AN EXAMINER ENDS First iN THE “В” Коом AND IN THE “U” Коом 


Weeks One Two m Three de “Totals 


Testing rooms “В” өр" "ph «yr “в” «pw “py «Un $ 
“Sheila” first 0 3 2 2 13 02 
"Sid" first 1 4 1 А p 1 3 14 .01 
Combined sums 1 7 3 13 1 7 5 27 <.001 


room. The total combined sum shows that the examiner in the “U” room 
finished testing before the examiner in the “B” room 27 times out of the 
32 situations; this difference was significant beyond the .001 level of confi- 
dence. The combined sums in Table + show that the examiner in the “U” 
room finished before the examiner in the "B" room seven out of eight times 
the first week, 13 out of 16 times the second week, and again seven out of 


eight times the third week. Thus, once again the effects did not decrease 
after the first week, 


E. Osszrvationat Notes 


The following are the notes taken by the writer. It must be emphasized 
that they are selective notes; that is, the writer recorded only those comments 
and behavior that appeared relevant. 


«op. Я : 5 
Sheila" —During the 15-minute "practice" period in the “В” room, 


Ад» 
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she handled and admired an ashtray and remarked enthusiastically upon a 
piece of sculpture. She commented, “The rug on the floor doesn't quite 
match the rest of the décor." When taken to the “U” room for the second 
15-minute period, she remarked, while rating a picture, “They all look 
more blah (fatigued) in here." As she was led to the “U” room for the 
first testing session, she exclaimed, "I have to start in here?” After testing 
two Ss she asked the writer, "Can't we change rooms now, or something 
to break up the monotony? I’m falling asleep in there.” On the second 
session of the first week “Sheila” tested four Ss in the “8” room; when told 
she was through for that day she said, “Only four subjects? I was just getting 
warmed up." 

“Sheila” spent the first two-hour session of the second week in the “U” 
room. After the first hour, while the examiners had a five-minute break, 
she smiled, stretched, and said (to "Sid"), “The dungeon is all yours.” She 


assumed that they were to switch after one hour. When she was told this 


was not the case, she asked, “You mean I’ve got to spend the next hour 


in there too?” She was told that she must test four more Ss in the “U” 
room. When the next S arrived, "Sheila" led him down the corridor in the 
direction of the “U” room. The corridor is a dead end, at the end of which, 
on the left wall, is the door opening into the *U" room. However, instead 
of opening this left-wall door, she turned to the right wall and opened 
the only other door at the end of that corridor, mistakingly leading her $ 
into the women’s toilet! Has the rat in his T maze ever performed a more 
classical. avoidance response ? 
After testing this $ in the correct room, “Sheila” äpproached the writer 
and told him she was tired and was developing a headache. ‘Could we quit 
early?” She was told that this “would ruin the experimental design. She 
unhappily returned to the “U” room. The writer found that while wait- 
ing for this next S, “Sheila” had fallen asleep. | s 
The second two-hour session “Sheila” knew she was to spend in the “B 


As she met the writer, she remarked, “A two-hour session today? 


room. А : : 
Good; I really feel like working tonight." This mood was sustained 
throu shout that session. The first session of the third week she again was 

5 Throughout this session she waited in the corridor for her 


in the “U” room. 


Ss; previously she had waited for her next S in whichever room she was 
Os; J 
2 


At the end of this session she asked, “Tomorrow is the last day 
How nice; I'll end testing upstairs (the “В” room)." 
period in the "U" room “Sid” 
at the hell did they do, empty 


testing. 
(of the experiment) ? 

“Sid” —During the 
remarked, as he enter 


15-minute “practice” 
ed the room, “Ugh, wh 
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«p» n for 
the whole building's junk in here?" When takeni fo TE gas ed 
the second 15-minute period, he asked, КА н Mit end of the first 
He really makes things comfortable for himself. bag 3 е andis hatc 
session, which he spent in the “B” room, he said, Nes makine like a 
to feel like a wheel in here, sitting in a swivel eei нч the start of the 
psychologist. Its a lot of fun.” When he was ps ditis diio tiae 
second session, that he was to test in the downstairs ( IP sons Апр. 
were simply called the "upstairs" and the Чазо mrs dicic 
the experiment) "Sid" remarked, “I knew I couldn't E T ан к тену 
After testing one S he approached the writer and said, eee aa 
stupid to use this room for an experiment.” He was cn баса do 
replicating a Previous experiment and "must do it exactly е Piet 
the end of the Second session he said, in a question-assertion m: , 

n » 

week I return upstairs, ehg ——— 

The first two-hour session of the second we БЕРЕЕР duy tier west das 
He gave a pleased smile when the writer told “Sheila that : : e fe che 
Switch rooms after the break. The second two-hour session he mec 
"U" room. At the break he was generally aggressive in his мач fide 
He complained about having to add up the scoresheets (a Jp aee cito 
ated the first session of the second week), and in a half-jocular, г, t 
sive manner told the writer, “I think I'll just let you add them = pnt ae 
on.” When “Sheila” asked for a match, “Sid” looked in his s eee 6s 
found a pack of Cigarettes, but no matches. After the break, as hein 
next 8 toward the “U” room, he took a cigarette from his Rs a ie 
lit it from matches he suddenly found in his pants pockets E inue 
that Session, he asked, "Next week I go back upstairs?" The last ses 


“pp “Well, this 
of the third week, “Sid” commented as he entered the “U” room, “We 
is the last time I'll have to see this hole.” 


F. Discussion 

The results of the rating sc 
vational notes all demonstrate 
Furthermore, these effects w 
there were indications on the 
the two-hour Sessions of the s 


ale, the testing-time comparisons, and the Fes 
d the significant effects of esthetic surroun Pes 
ere not limited to initial adjustments. In d 
rating scale and in the observational notes tha 

econd week exaggerated the effects. 4 


x ose of the 
30n completing this study, the writer told the examiners the real purp 
experiment, They evidenced i 


i impres- 
Surprise at the whole procedure. Especially wu 
they were not aware that their pr 
room conditions, though they both r 
ownstairs (“U”) room. 


close relationship to the 
not prefer to test in the а 


ш 
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May we infer that if the groups previously reported had prolonged ex- 
perience in these conditions, they too would have continued to show differ- 
ences in effects? It may be remembered that the 15-minute “practice” 
periods obtained data from the examiners comparable to data of the pre- 
vious report. Therefore, the scores of the initial 15-minute "practice" 
period that “Sheila” spent in the “B” room and that “Sid” spent in the “U” 
room may be compared to the means reported previously for the “В” room 
and “U” room groups. The means for the groups were 37.99 and 31.81 
vespectively, with a standard deviation of 4.8 (1, p. 251). "Sheila" had an 
initial *B" score of 39.0 and "Sid" had an initial “U” score of 35.0 (see 
'Table 1). Although their scores were slightly higher, they were well within 
1 for the respective group means; in other words, their 


one standard deviatior 
different from scores obtained in similar condi- 


scores were not significantly 
tions from unselected college students. 

Since the examiners did not have atypical results, it might be expected 
that the “В” room group would have continued to show higher scores. If 
bias was introduced by the choice of examiners, it possibly was reflected in the 


observational notes. That is, other examiners may not have had such gross 
behavioral changes, or may not have been 


as free in expressing their feelings. 

In their report Maslow and Mintz also asked, “Were the Ss affected by 
the rooms per se? . . . the results could have been obtained via the effect of 
conditions upon the examiners” (1, p. 252). In like manner it may be asked, 
“Were the effects upon the examiners brought about by the rooms fer se?" 
It is conceivable, for example, that the examiner in the “U” room finished 
testing first simply because his $ “hurried” the procedure along. However, 
there is ample evidence from the behavioral notes to indicate that the results 
were not solely determined by the Ss being tested. There probably was a 
complex relationship whereby the esthetic conditions affected the 8s and the 


examiners, and the Ss and examiners in turn affected each other. 


G. SUMMARY AND CONCLUSIONS 

ted whether the effects of esthetic surround- 
viously simply reflect either "laboratory" activity or initial 
e room conditions. During a period of three weeks, two 
hat they were "subjects" for this study, each spent pro- 
“beautiful” room and in an “ugly” room. On 
d short-term effects similar to those reported 
he entire three weeks of prolonged sessions 
higher in the “В” room. The test- 


The present study investiga 
ings reported pre 
adjustments to th 
examiners, unaware t 


longed sessions testing Ss in a 
the examiners ha 


more, during t 
d to be significantly 


a rating scale, 
previously ; further 
the ratings continue 
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ing-time comparisons showed that an examiner in the “U” room usually 
finished testing more quickly than an examiner in the “В” room. Observa- 
tional notes showed that in the “U” room the examiners had such reactions 
as monotony, fatigue, headache, sleep, discontent, irritability, hostility, and 
avoidance of the room; while in the “В” room they had feelings of com- 
fort, pleasure, enjoyment, importance, energy, and a desire to continue their 
activity. It is concluded that visual-esthetic surroundings (as represented 
by the “В” room and "U" room) can have significant effects upon persons 
exposed to them. These effects are not limited either to "laboratory" situa- 
tions or to initial adjustments, but can be found under naturalistic circum- 
stances of considerable duration. 
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